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[* THE literature, only scattered accounts are found on the subject 
of erying of newly born babies. In the most frequently quoted of 
these accounts, the writings of Preyer,’ the observations recorded were 
mainly of his own child, and erying was dealt with only casually. 
Darwin,’ in discussing the expression of emotions by men and animals, 
devoted a certain portion of his work to the screaming and weeping of 
infants, but he was chiefly concerned with the local anatomy and develop- 
mental physiology of speech in relation to the expression of emotion. 
Borggrist’s* contribution to the literature on erying included the inter- 
pretation of data from several sources, none of which, however, were 
reports of objective studies. And, unfortunately, practically no mention 
was made of the ery of the newly born baby. Peterson and Rainey,* in 
1910, studied the behavior of newly born infants and discussed their 
senses, memory, feelings, and consciousness. The investigators men- 
tioned, in places, the relationship of cries to thirst, hunger, and organic 
sensation. Blanton’s® work was, in a way, similar to that which we are 
about to report for it was carried out in the nursery for newly born 
infants, equipped with twenty-five cribs in the maternity ward of Johns 
Hopkins Hospital. Blanton discussed crying to a reasonable extent, 
considering the volume of her whole work in which she attempted to 
cover all aspects of behavior in the neonatal period. Her interest was, 
therefore, directed only to the physiology of erying and to the production 
and maturation of the sounds of crying in the young individual. She 
did not study the crying of babies as a group. Such, also, was the ease 
with Biihler’s® work on sixty-nine children, averaging about four to seven 
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per month during the first year of life. She did not make any attempt 
to study erying as a single subject in relation to any of the sixty-nine 
children in her series. Incidentally, it was she who characterized erying 
as a universal negatively directed reaction. Crying in the neonatal 
period is dealt with in the monograph on feeding behavior of infants, 
written by Gesell and Ig.’ Their observations and conclusions on the 
erying of babies, however, were not made on a group scale. 

As far as we can find, the investigation here reported is the only inten- 
sive study of erying of newly born infants observed from the community 
viewpoint in a modern nursery. This communication is one of a series 
of articles dealing with the results of one month’s continuous observa- 
tion of erying in the nursery for newly born infants of the maternity 
ward at St. Mary’s Hospital, Rochester, Minn. This particular report 
is devoted to an analysis and evaluation of the data from a community 
viewpoint only; the individual appraisal will appear later. 


THE METHOD 


Observation of the babies was conducted for thirty days, during which 
four watchers took turns during each eycle of twenty-four hours. Twelve 
o’eloeck midnight was taken as the dividing line between two consecutive 
days. 

The nursery is a modernistie structure, air-conditioned and sound- 
proofed. The temperature is kept constantly at 78 to 80° F. The nur- 
sery where the observations were made measures 2314 feet long, 21% 
feet wide, and 10 feet high. It accommodates with ease twenty-five 
cribs in five rows of five each and a maximal capacity can be reached 
without undue crowding, by adding an extra row, to make a total of 
thirty cribs. One side of the nursery faces south and has adequate 
windows and shades. The other side is partitioned from the corridor 
by large show window glass walls through which relatives of the babies 
ean observe the nursery. One end leads to the head nurse’s office, where 
physicians and nurses do their recording and charting. The other end 
opens on the workroom, where physicians can examine the babies and 
where nurses change diapers, take temperatures, dispense milk, take 
‘are of feedings of water and milk, receive new babies from the delivery 
room, and so on. If cireumcision is necessary, it usually is done in this 
room. Still further removed is another nursery where facilities are 
found for care of premature babies and of those needing oxygen or 
earbon dioxide therapy; also, this nursery contains several ‘‘overflow’’ 
eribs. An isolation ward is located across the corridor. 

In the observation room the cribs were arranged in rows of four or 
five and the observer's chair was placed at the head of the rows, with 
its back to the corridor. Whenever a baby began to ery, the observer 
walked to the crib and made a note of the name of the baby and of 
when it started to ery. As the ery continued, he watched in order to 
record its duration and, at the same time, kept an ear open for any new 
outbreak. The observer had to stand up and walk about at least once 
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every three to five minutes during the most active periods of crying, 
thus making certain that no newly crying baby was missed. At the 
same time, attempts were made to correlate the erying with the reason for 
it as closely as possible. Such obvious incidents as wet or soiled diapers, 
hunger, cramped positions, chilling, and so forth were noted. Usually 
a nurse attended the baby soon after he started to ery, and she helped in 
determining the probable cause of the crying. At all times, the observer 
kept in mind that there should be no interference with the hospital 
routine. Only infrequently, when a nurse was not available or when, 
although available, she was too busy to attend all the erying patients, 
did the observer try to uncover or undress the baby and to determine 
the cause of the crying himself. 

The observer assumed an attitude as objective as he could, and allowed 
the routine of nursery to run on as usual, as if no study were being 
made. Thus, a typical picture of crying as it occurred in a nursery 
community of this type was obtained. 

The whole period of erying in minutes was plotted on a work chart. 
Two work charts were used for each period of twenty-four hours. On 
one such sheet, then, each baby was represented by a horizontal bar 
divided into twelve spaces, one for each hour, sixty minutes. Each 
period of nursing care was dealt with in a similar manner except for 
the fact that, whereas the period of crying was represented in black, 
the nursing care was charted in red. At times, the ery might be so 
brief that it did not extend over two minutes and, in this case, the 
duration was represented by a dot in black. ‘‘Nursing care’’ was used 
as a rather inclusive term. In a practical and negative sense, it meant 
the period during which no observation was made by an observer. It 
ineluded the intervals during which the baby was taken out of the 
nursery for breast or bottle feeding, was carried to the mother, had 
the diaper changed, or was given water. Even circumcision was so 
charted. A special mark was made, however, for each feeding time. 
It should be noted, therefore, that crying was not charted during these 
intervals although all observers agreed that during such times erying 
was at its minimum. Most babies stop crying on being picked up. The 
number of babies observed during each period of twelve hours was put 
at the top of each chart. 

Since geophysiologists have been trying to correlate the bodily re- 
sponses of human beings to meteorologie fluctuations, it was consid- 
ered interesting to keep a record of barometric fluctuations during the 
period of study. The weather bureau kindly allowed copies to be made 
of their barometric tracing for the month and this information was 
plotted against the records of erying. 


THE NURSERY ROUTINE AND NURSING PERSONNEL 


Following is a summary of the nursing procedures on the ward which, 
as has been said, were carried out as usual. 
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Admission of a Newly Born Baby to the Nursery—When the newly 
born infant is carried to the nursery immediately after birth, the work- 
room is ready to weleome him. If he happens to be a premature in- 
fant, previous arrangements will have been made for the emergency 
equipment he will need. In the normal ease, a hot-water bottle at a 
temperature of 110° F. is placed in the erib, the foot of which is 
elevated for the first twenty-four hours. When the baby arrives, the 
nurse removes the blankets and dresses the tied or clamped umbilical 
cord. The temperature is taken rectally, the baby is weighed, the eyes 
are irrigated with 2 per cent borie acid solution, and the baby is clothed 
and placed in the crib on his right side. This crib remains in the work- 
room for twenty-four hours ordinarily but, during the period of the 
observations here reported, the crib was moved to the nursery imme- 
diately so that collection of data could start as soon as possible after 
birth. All the babies are examined by the physician on the first or second 
day of life, onee again before leaving the hospital, and at intervening 
intervals as indicated. 

Feedings—Breast feeding starts six hours after birth and is given 
approximately every four hours thereafter. The 2 a.m. feeding is 
omitted, however, until the morning of the fifth day because lactation 
is not supposed to occur until then. Water in amounts of 15 to 30 c.c. 
is given between breast feedings for the first four days only. On the 
first day, instructions are given to nurse the baby two minutes on each 
breast; on the second, four minutes; and on the third and fourth days, 
five minutes. From the fifth day onward, the baby is fed six times 
daily, every four hours, and the duration of nursing is unrestricted. 
Certain babies who seem to need it are put on a three-hour feeding 
schedule at the physician's order. The rest either adjust to the four- 
hour regimen or register their objections by crying. For the period of 
the study these periods of crying were registered on the charts. For the 
first four days, babies are not weighed before and after breast feedings 
but, from the fifth day on, the amount of milk obtained from each feed- 
ing is ealeulated. 

Complementary and supplementary feedings are given only at the 
physician's order. Complementary feedings usually are ordered in case 
the baby’s weight is below 2,500 Gm. or if the mother’s breasts do not 
secrete enough milk after an adequate trial period, usually five or six 
days. Supplementary feedings are ordered if nursing at the breast is 
contraindicated because the mother has suffered, or is suffering, from 
severe hemorrhage, high temperature, tuberculosis, mammary compli- 
eations, and so forth. 

Circumcision.—Cireumeision is done about the eighth day if it is 
indicated or if it is requested by the parents. Bleeding time and coagu- 
lation time are determined before the procedure. The feeding previous 
to the cireumeision is omitted and the baby is given, by mouth, 14 grain 
(0.016 Gm.) of pentobarbital sodium half an hour before the procedure. 
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As the operation is done in the workroom, and the baby is taken out 
of the nursery, the observation of erying necessarily was interrupted 
during this period. As has been said, this period arbitrarily was 
charted under ‘‘nursing care’’ which admittedly is not too appropriate. 

Miscellaneous.—All babies are weighed daily in the course of morning 
care. The temperature is taken twice daily, in the morning and in the 
afternoon. No baths are given in the nursery, but water and mineral 
oil are employed in cleaning the perineum and buttocks when they be- 
come soiled. 

The Nursing Personnel.—The nursing personnel consists of two grad- 
uate nurses, experienced in nursing of newly born infants, who are 
responsible for teaching of, and for demonstration to, student nurses in 
addition to their regular duties in the nursery. They are known as the 
‘*head nurse’’ and the ‘‘assistant head nurse,’’ respectively. The head 
nurse is on duty from 7:30 a.m. to 4 p.m., and her assistant, from 7 :30 
A.M, to 5:30 p.m., with an hour and a half off during the day. Student 
nurses, usually three, are on duty from 7:30 a.m. until 10 a.m., but from 
10 a.m. to 3 P.M. some of them may have classes; usually at least two 
are working in the nursery, however. After 5:30 p.m., when the two 
staff nurses leave, two student nurses take over the work of the whole 
nursery. At 10 p.m., two other student nurses come to take their turn, 
working in the nursery until the next morning at 7:30 a.m. The night 
nursing supervisor of the maternity ward has supervision of the nursery 


at night in addition to her duties in the delivery room and on the floor. 


THE RESULTS 

Neonatal Community Crying With Reference to Nursing Care in Each 
Day.—During the process of analyzing the data, the daily work charts 
were used as the basic record. On each work chart, the sum of all the 
minutes of erying of all the babies during each single hour was deter- 
mined and each of these sums was divided by twenty, which number 
represented the average daily census of the nursery. Thus, the average 
time of erying for a baby was determined. The total time of nursing 
eare for all the babies during each single hour was treated in a similar 
manner. Thus, for each single day, there were at hand twenty-four 
figures of average crying time for the twenty-four single consecutive 
hours. These figures were plotted against the corresponding twenty- 
four figures representing time of nursing care in these same successive 
hours. We have selected for demonstration two typical charts with ery- 
ing time at the top and time of nursing care below. In examining these 
two charts, April 13 and May 1, 1944 (Fig. 1, A and B), a few pertinent 
points become obvious. 

Either one of these composite charts representing a single day shows 
this reciprocal relationship: the lowest ebbs of erying correspond to, 
or immediately follow, the highest peaks representing time of nursing 
care, and vice versa. On these two composite charts, each representing 
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a single day, for the hour from 12 midnight to 1 a.m., the average time 
of nursing care for the average baby was 0 minutes and 1.3 minutes, 
respectively, and during the same hour or the one immediately following 
it, the erying time mounted to its zenith. On the other hand, during 
either the hour from 10 to 11 a.m. or the hour from 1 to 2 p.m., the 
average time of nursing care was at its highest on both charts and the 
corresponding average crying time was at a low ebb. 


April 13, 1944 
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A. B. 

Fig. 1, A and B.—Daily crying charts showing the number of minutes per hour of 
crying as compared with the number of minutes of nursing care. Note the reciprocal 
relationship and the uneven distribution of the feeding periods as shown by the high 
column of nursing care. 

Although the term ‘‘nursing eare’’ is loosely employed here, as has 
been said, yet the six pillars during the twenty-four hours which corre- 
spond to the feeding times are easily discerned. As has been stated in 
the section on the routine of the nursery, the babies presumably are 
fed every four hours, and only if the babies are very small or if the 
cases are of a special nature, every three hours. But the spacing of these 
‘*pillars’’ is by no means equidistant. The 2 p.m. feeding is ahead of 
time and the 6 p.m. feeding evidently is delayed. While this irregularity 
of feedings will be discussed more fully in the next section, in passing, 
an explanation can be given of this advancement of the 2 p.m. feeding, 
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in order to demonstrate how floor routines may upset a nursery schedule. 
The visiting hours in the maternity ward are set at 11 to 12 a.m., 2 to 
4 p.m., and 7:30 to 8:30 p.m. Babies are not supposed to stay with their 
mothers when visitors are calling on them. Hence, the 2 p.m. feeding 
actually must be finished by that hour, if the mother’s room is to be ready 
for visitors. On the other hand, the 6 p.m. feeding is considerably de- 
layed because of the mothers’ supper hour, some babies receiving this 
feeding as late as 7 p.m. This discrepancy in regularity of feeding may 
be shown better in the charts of individual babies which will be presented 
in a subsequent communication, but even here, in these composite charts, 
such a tendency is easily seen. It is evident that, even in a well-regulated 
hospital nursery, it is difficult or impossible to carry out strictly a four- 
hour feeding schedule. 
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Fig. 2.—Composite chart of crying made from the average of the entire thirty days, 
showing the maximal and minimal times of crying for the average baby. 


Community Crying as Revealed in a Chart Showing the Whole Period 
of Observation.—Fig. 2 is a composite chart in which attention is devoted 
exclusively to the diurnal variations in erying time for an average baby 
in an average day in the nursery. As was described with reference to 
preparation of the composite charts for single days, there was available 
for each day a figure representing the amount of crying of an average 
baby during each single hour. Thus, for the whole month, thirty such 
figures for each hour were available. The sum of these was divided by 
thirty, the number of days of observation; the quotient was the average 
number of minutes of each baby’s erying in the course of each particular 
hour for the entire month. In Fig. 2 these data are presented graphical- 
ly and the curve is much smoother than that in either one of the two 
charts representing single days presented in Fig. 1, A and B. 

A reader of the graph (Fig. 2) is immediately struck by the total 
amount of erying of these babies. For each single hour, an average 
baby in the nursery cried from 1.3 to 11.2 minutes and, for the whole 
day, the total amount of erying went up to 113.2 minutes, or almost two 
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hours. Although care in the nursery where the observations were made 
was excellent as judged by current standards, one would question the 
nursing care on any floor where the average adult patient found it neces- 
sary to ring the service bell two hours out of every day. 


Speaking in terms representative of the contours of the curve, the 
highest peak of crying in this nursery community occurred in the period 
from some time before midnight to 2 a.m. This peak was followed by a 
‘ather wide block of medium height lasting for four hours, from 2 A.M. 
to6 a.m. The hour between 6 a.m. and 7 a.m. was the second lowest ebb 
of the period of twenty-four hours; then came another block of medium 
height, of three hours, from 7 A.M. to 10 a.m. inelusive. The lowest ebb 
of the day came from 10 a.m. to 11 a.m. Then, the second highest peak 
of erying occurred from 4 p.m. to 7 p.m. The next period of three hours, 
from 7 p.m. to 10 p.M., was a comparatively low block. This gradually 
rose to the highest peak of the day, from 10 p.m. onward, through mid- 
night, as has been mentioned. 

When the nursing procedures are compared with each of the diurnal 
variations of crying, at least some clues are discovered as to why the 
babies are uncomfortable. Literally, all these variations reflect the ae- 
tivities going on in the nursery. From some time before midnight until 
2 a.m. the two student nurses, supposedly having finished the 10 p.m. 
feedings and the necessary chartings, are required to clean the work- 
room and its floor, the head nurse’s room, and finally the nursery. Per- 
haps when very few habies are to be taken care of, these two student 
nurses are able to do the cleaning and to care for the babies without 
difficulty. But when the number of babies is above average, they simply 
cannot do both. As shown in the charts presented, the period of most 
erying corresponds exactly to the period when nursing care is at its 
minimum. 

The wide block from 2 a.m. to 6 a.m., while not too prominent, is cer- 
tainly significant enough to deserve attention. It may reflect the fact 
that there are only two student nurses on duty at this time, but another 
interesting point may be significant. No babies up to the fifth day of 
life have feedings at 2 A.M. Some of these babies, who are not yet getting 
much breast milk, are already hungry at 2 a.Mm., and yet they have to 
wait for another four hours before having a chance to return to their 
mothers. This skipping of one feeding is perhaps a little too much for 
certain babies to accept even during the first few days of life. At 2 a.m. 
the nurses routinely offer water to these voung members of the com- 
munity, but babies’ stomachs seem sensitive enough to tell that water 
does not give them satisfaction. 

From 7 a.m. to 10 a.m. is another block, relatively brief, yet significant 
in the whole story of a nursery day. The night student nurses have 
finished their calculations of calories, have charted the temperatures, 
stools, and urine, have done their routine reporting, and the day nurses 
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have just come in to begin their day. The 10 a.m. feeding soon will be 
due; yet it still takes some time to arrive. 

That the lowest ebb, appearing late in the morning from 10 to 11, is 
the calmest hour of the day in this nursery world is not a matter of mere 
coincidence. All the babies have had their 10 a.m. feedings, the nursery 
is fully staffed, diapers are changed frequently, the positions of babies 
are changed as often as necessary and there are enough nurses to cast 
an eye on each baby. Babies cannot speak, but they do express their 
satisfaction and discomforts. 

A pivotal point, so far as nursing care is concerned, is 5:30 p.m. From 
around 4 p.m. onward, the nurses have to summarize the day's work and 
get ready to hand it over to the student nurses who come on for duty. 
At 5:30 p.m., the whole regular nursing staff retires and two to three 
student nurses start to work for the darker hours of the day. The 6 P.M. 
feeding time is drawing near but has to be delayed until about 7 o'clock 
because of the mothers’ supper trays. The comparative paucity of 
nursing care and the delayed feeding build up the hunger sensations in 
the babies to the second highest peak in the erying pieture. This pheno- 
menon is even more evident in examining the composite crying charts 


of single days. 
From 10 p.m. onward, the amount of erying becomes gradually stepped 
up and finally reaches its highest peak at midnight, as has been discussed. 


Community Crying by Single Instants—When a visitor walks into a 
nursery for newly born babies just preceding the customary feeding 
time, he usually is impressed by the fact that the room is in a hubbub, 
while the cribs are full of wildly waving hands and feet. He feels that 
probably all the babies in the room are crying. When this survey was 
first planned, a little apprehension was felt that during certain moments 
there might be so many babies erying that it would be hard to keep 
the account accurate. However, during the observations none of the 
observers ever actually encountered such anticipated trouble. Relatively 
few babies cried at any one time. 

It was possible, by referring to the work sheets, to seleet 720 equi- 
distant instants, at each of which the number of babies then erying in 
the nursery could be counted, and the percentage of crying babies, as 
compared with the total census of the nursery at that particular instant, 
could be caleulated.* Table I serves as a concise statement of these 
results. Obviously, at 232, or 32.2 per cent, of these 720 instants no 
baby cried at all. For the rest of the instants, namely, 485 (with three 
instants discarded on account of incomplete observation), at least one 
baby was crying. However, the main interest lies in the fact that at not 
a single instant were more than 53 per cent of the babies erying simul- 
taneously. On one occasion, when the census of the nursery dropped to 

*The instant at the end of each hour of observation, or 720 instants in all, was 


selected. Therefore, when an interval of crying crossed a line denoting an hour, it 
was evident that a certain baby was crying at that particular point. 
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Fig. 4.—Graph of the total number of minutes of crying per day plotted against the 
barometric pressure for each day. 
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TABLE I 


THE PERCENTAGE OF NEWLY Born INFANTS CrYING AT 720 EQuIpISTANT INSTANTS 








PERCENTAGE OF BABIES 








CRYING AT A SINGLE INSTANTS 
INSTANT NUMBER PER CENT 

0 232 32.2 
1-5 118 16.4 
6-10 131 18.2 
a 98 13.6 
16-20 59 8.2 
21-25 40 56 
26-30 17 24 
31-35 1 7 
36-40 6 0.8 
41-45 4 0.6 

46-50 0 0 
51-55 1 a2 
Unknown 3 0.4 
Total 720 100.0 








seventeen, nine babies cried concurrently at 1 a.m., April 11, constituting 
a erying population of 53 per cent of the total. There were only four 
occasions when from 41 to 45 per cent of the babies cried at once. The 
most prevalent percentage of babies crying in the nursery at one single 
moment was from 4 to 15 per cent of the existing total population of the 
nursery. These data are plotted in full in Fig. 3. From these observa- 
tions and analyses, perhaps it can safely be inferred that there is about 
a 50 per cent chance that when an observer walks into a nursery he will 
hear not more than 10 per cent of the total number of babies in the 
nursery crying, if there is any crying at all at that moment. The chance 
would be perhaps less than 0.14 per cent that he would find 50 per cent 
of the newly born babies in the nursery erying simultaneously at one 
single instant. It seems unlikely, therefore, that crying is contagious 
from one baby to another, in spite of the fact that their hearing is 
acute. 

The Effect of Meteorologic Fluctuations on Crying in a Nursery for 
Newly Born Children.—Barometer readings were recorded several times 
daily throughout the period of the experiment. Fig. 4 shows a plot of 
the average number of minutes of erying per day against the average 
barometric pressure. The data vary considerably, yet the fitting of the 
regression line to the data indicates a positive association between the 
variables, erying and barometric pressure. While the relationship found 
may not be an important factor, it is interesting to note that the level 
of barometric pressure may contribute to the total amount of erying. 


DISCUSSION 


Crying of newly born babies is a self-expressive, always forthright, 
and universally prevalent vocal language, used exclusively for negatively 
directed reactions. In newly born babies, who act on a subcortical level 
only, erying is in the nature of a reflex act in response to definite stimuli. 
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Since babies do not have the ability to choose or think, the ery cannot 
be labeled good or bad, except as the label applies to the care babies get. 
Management which reduces crying to a minimum might be called good 
and that which produces the negative response, bad. Just as in political 
affairs a wise government hunts out and tries to eliminate causes of 
civilian unrest, so here we are trying to ferret out the reasons for com- 
munity discomfort in the hope that suitable measures can be instituted to 
ameliorate the condition of babies in our nursery. To that end, we 
are trying to observe objectively how well the pediatric and nursing 
routines answer the needs, statie as well as dynamic, of these newly born 
infants. Their erying reflects our past suecesses and shortcomings. 
We believe such self-criticisms serve as a sincere and realistic approach 
to many problems of child development and care. Since our routines 
are similar in at least some respects to those of other nurseries, perhaps 


our experience may be of some value generally as well as at our hospital. 


The reader must not be misled by the statement that there is only 
a 0.14 per cent, or less, chance of finding 50 per cent of newly born 
babies erving in the nursery at one single instant. The total amount 
of erying for an average baby per day in the nursery is certainly far 
more than should be necessary for the normal use of the ery as a signal 
of need. Work is under progress, with the cooperation of parents, for 
an extension of this study of the crying of babies to the period after 
their dismissal to go home. While we are not yet in a position to make 
any definite statements about this, we doubt that the average baby at 
home cries 113.2 minutes each day. 

If the statement is accepted that there is too much erying in the 
nursery for newly born babies, efforts to find causes of the erying may 
suggest ways and means of reducing the amount of it. It is evident 
that since erying has a reciprocal relationship to nursing care, increas- 
ing eare of the babies would, in all probability, decrease their protests, 
and this immediately brings up the question of how, in a wartime 
situation like this, any type of nursing care can be expanded. This 
problem is by no means a simple one as it involves the distribution of 
nurses on duty in the hospital as well as such questions as the educa- 
tion of nurses in child care and in this unique form of preventive 
medicine, Whether or not it will be practical in many institutions to 
put more nurses in the nurseries for newly born infants is a decided 
question. In favor of such action, however, it might be pointed out 
that newly born babies are somewhat equivalent to paralytie patients 
with incontinent bladders and bowels but with the added complication 
that the babies are handled in an aseptic fashion, so that each patient 
is touched only after scrubbing of the hands and donning of gown and 
mask. When it is recalled that in our nursery, at certain times of the 
day, only two nurses are on hand to care for as many as thirty or 
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more patients in this way, it is easy to see how the individual needs of 
each patient must of necessity be skimmed over. It is said that in 
certain nurseries in the country as many as sixty or seventy babies 
are cared for by this same number of nurses. We think it is not an 
exaggeration to state that for the safety as well as for the comfort of 
these patients every effort should be made to give them more individual 
eare. In our particular setup we are trying to meet this situation by 
the employment of an assistant supervisor of the nursery, whose duties 
will be somewhat those of a ‘‘trouble shooter’’; that is, she will spend 
her odd moments when she is not attending to premature infants or 
supervising the student nurses, in attending to the erying of the babies 
and in attempting to find out what they need. How much good such 
a ‘‘trouble shooter’’ can do in the nursery we shall find out later. 

Another matter which was made evident by this study is that there 
are often discrepancies between the routines of the nursery and the 
routines on the floor in the obstetrical department, which make it prae- 
tically impossible to institute regular feedings. As a result, many 
babies have to wait as long as six hours between two feedings; this 
causes some evident peaks in our erying chart. Every effort will be 
made to adjust these discrepancies by cooperation with the obstetrical 
and nursing departments. 

Whereas the evidence here seems to show that the sound of erying 
of other babies does not stimulate a great deal of crying in our nursery, 
other factors might build up the sound and fury. What, for instance, 
is the effect on babies of a brightly illuminated nursery? Is it justifiable 
to have the walls painted light colors or should they not be painted 
some dark or subdued color? Or even should newly born babies be 
in their mothers’ rooms? 

We have suggested that barometric pressure may have some slight 
effect and have presented our evidence in that respect. Here we have 
a perfect alibi. We cannot influence this factor. 

Might it not also be true that the type of clothing worn by the babies 
influences their comfort? The presence on their skin of abrasions from 
rubbing on the bed clothing certainly suggests a possible relationship 
here; sheets might be made of softer material. The position of the 
babies may well be a controlling factor. How many babies prefer to 
lie on their backs and how many on their stomachs is a question among 
nursery supervisors. At the time of this observation, most of the babies 
were placed on their backs. We are experimenting with changes in 
posture in an effort to control the situation. Other factors will be 
discussed in our study of individual erying as opposed to that of the 
community. We feel that this work is beginning and that it should 
be considered as a mere entering wedge into an understanding of the 
situation in which the newly born infant finds himself. 
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SUMMARY AND CONCLUSIONS 

1. A study of the erying in a nursery for newly born babies has 
been made, in which the community aspects of the problem have been 
emphasized. The study was based on the data obtained from con- 
tinuous observation for thirty days. The material was analyzed from 
four angles: average amounts of crying for the whole month, amounts 
of erying for single days, amounts of erying at single instants and 
the possible relationship of erying to daily fluctuations in barometric 
pressure. 

2. The diurnal variations in the amounts of crying of newly born 
infants bear a reciprocal relationship to those of nursing care. The 
above relationship is more sharply brought out in the study of single 
days than in that of monthly averages. 

3. The study of community erying at single instants makes it ‘seem 
obvious that erying is an active, individual reaction to some stimulus, 
endogenous or exogenous, and not a contagious phenomenon. There 
seem no grounds for believing that community living, as such, increases 
the erying. 

4. The possibility that daily meteorologic fluctuations have a relation 
to the amount or trend of erying of babies has been studied and a slight 
correlation has been found between height of barometric pressure and 
the amount of crying. 

5. This study leads us to the belief that the pediatric and obsietrical 
routines in the nursery for newly born babies and on the obstetrical 
floor should be synchronized in a manner which will take into account 
the community needs of the babies. The desirability of having an 
adequate number of graduate and student nurses in the nursery for 
newly born infants has been emphasized. The distribution of nurses 
on duty throughout the day and the night must be planned with due 
regard to the needs of the babies and to the routine duty of the nurses. 
It is suggested that a nurse whose sole duty would be that of a ‘‘trouble 
shooter’’ might solve much of the problem. 
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THE FELS COMPOSITE SHEET 
I: A Practica, MetHop ror ANALYZING GROWTH PROGRESS 


Lester W. Sonvtac, M.D., AND Ear.e L. ReyNnowps, Px.D. 
YELLOW SPRINGS, OHIO 


VERY physician who periodically sees an infant or child secures at 
each visit some basic data of importance in evaluating the physical 
state and progress of that child. Weight is probably the most common 
figure available. Height is easily obtained. Occasionally an x-ray may 
be taken to evaluate state of skeletal growth and maturation, or an x-ray 
taken for a suspected fracture may yield incidental vet significant in- 
formation on skeletal development. Time of eruption of teeth is a 
maturational factor not usually considered of great importance, but at 
times it is of significance, and it is often of concern to the mother. 

Such data as have been mentioned, if most effectively used, can be 
made to yield a great deal of valuable information about the child. 
If properly presented, these data cannot only make the physician’s 
appraisal of the child much more acute, but may also serve as a power- 
ful instrument in influencing the mother to follow her physician’s in- 
structions for the feeding and care of her child. This paper will present, 
in the form of a composite sheet, a methodology for recording and inter- 
preting four different items of growth data, together with the norms 
for their use. 

The requirements of such a methodology are briefly these: (1) It 
must be simple to use, so that the busy clinician can employ it for his 
patients without undue expenditure of time. It should in fact be simple 
enough so that his secretary or technician can readily learn to record 
data on its charts. (2) It should be designed so that a single item, such 
as the weight of a child at only one age level, yields the maximum amount 
of information about that child. (3) It should also be capable of 
picturing the growth progress of a child when measurements have been 
made at serial age levels. (4) It should yield information on the body 
type of a child, and changes in that body type. (5) It must be designed 
to permit the plotting of different kinds of growth data, such as height, 
weight, and dentition on a single sheet. (6) It must permit a ready 
comparison of the various aspects of a child’s development. (7) It must 
permit the comparison of a child’s growth with that of other children. 


BASIS OF NORMS USED WITH FELS GROWTH APPRAISAL COMPOSITE SHEET 


The group of children under observation at the Fels Research In- 
stitute has been described elsewhere.** ** Serial measurements of 
height, weight, appearance of teeth, and ossification centers in approxi- 
mately two hundred and fifty children have been the basis for the norms 


From the Samuel S. Fels Research Institute, Antioch College. 
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used in the Fels growth composite sheet. The subjects are normal chil- 
dren, in that they come from families of average or better than average 
economic status and have been enrolled in the study since birth. They 
are participating members of the study, not because they are nutritional 
or health problems, but because their parents are interested in the Fels 
program of research. The incidence of contagious diseases among them 


is approximately average. Chronie diseases, such as diabetes, valvular 
heart disease, ete., have been excluded from our norms. The children 
are white, primarily early American stock, living for the most part in 
villages or towns, with a fair sprinkling of farm children. Their dis- 
tribution is about equally urban and rural. They come from families 
with incomes which in normal times range from $1,200 to $15,000. 


METHOD EMPLOYED IN COMPOSITE SHEET 


The composite sheet is designed to permit the recording of any growth 
item such as height, weight, ossification, or dentition at any age at which 
a child is measured, and in terms of its position in relation to the Fels 
group of normal children. This is readily accomplished by the use of 
the norms and standard deviations contained on the back of each com- 
posite sheet, as shown in Tables I, II, III, IV, V, and VI. For the 
benefit of those readers without experience in the use of statistical proce- 
dures, a standard deviation deseribes the distribution of values from 
which a mean was calculated. For example, a mean height of fifty inches, 
with a standard deviation of five inches, indicates that within a range 
of plus and minus five inches (that is, between forty-five and fifty- 
five inches) we shall find approximately two-thirds of the children from 
which the mean height was computed. It also means that a child of that 
age more than fifty-five inches tall is in the upper one-sixth of the group, 
or, if below forty-five inches, in the lowest one-sixth of the group. For 
most purposes, the middle two-thirds of a group (plus or minus one 
standard deviation) is considered to be within the range of normal. 

Every measurement, whether it be height, weight, or other growth 
phenomenon, can, from the proper table of norms, be converted into an 
expression of the degree to which it deviates from the mean. This value 
can be plotted on the same composite sheet with other types of measures 
which are also expressed in terms of their distribution in the group. Let 
us take an example: A boy when examined at 36 months of age is 92 
em, tall and weighs 15.4 kg. To plot these values, we proceed as follows: 
We look at the height table (Table 1) for bovs and see that the mean 
height for boys at 36 months is 95.7 em. Our patient's height is 92 em. ; 
92 from 95.7 gives us 3.7 em. Our patient is 3.7 em. below average 
height for his group. The standard deviation for this age level is 3.4 
em. Dividing 3.7 by 3.4 gives us approximately 1.1. Our patient is 
therefore 1.1 standard deviation below the mean for his height, and we 
record this value on the composite sheet at 36 months (see Fig. 1). We 
“all this figure his standard score for height at 36 months. The zero line, 





SONTAG AND REYNOLDS: THE FELS COMPOSITE SHEET 329 


of course, is the mean. Our child is just outside what is usually con- 
sidered the normal range in height (disregarding weight). 

Now let us consider weight. The mean for boys’ weight at 36 months 
is 14.6 kg. with a standard deviation of 1.3 kg. Therefore, subtracting 
14.6 kg. from 15.4 kg. gives .8 kg. The boy is approximately .7 standard 
deviations above the mean for his weight, and his standard score is .7. 
Again we plot this figure on the 36-month line. From these two figures, 
we may then conclude: (1) that our patient is short for his age; (2) 
that he is slightly heavy for his age; (3) that, since his weight is more 
than one standard deviation above his height, he is significantly over- 
weight for his height. 

These figures, since they represent the child at only one age, can tell 
us nothing about his progress. However, in Fig. 1, we have plotted 
his successive weights and heights over a period of years. At 42 months 


TABLE I 
HEIGHT (cM.)* 








BOYS GIRLS 
STANDARD ——— DEVIATION 
DEVIATION nan STANDARD 

2.5 49.6 2.0 
1.8 54.0 1.8 
2.0 59.2 2.0 
2.4 66.0 2.0 
2.2 70.5 2.0 

2.3 74.2 

2.5 80.8 

87.2 2.9 86.2 

91.8 90.6 

95.7 94.8 

99.7 98.5 

103.2 102.0 

106.7 105.2 

110.2 109.0 

113.7 112.4 

117.2 115.7 

119.4 118.2 

122.0 120.9 

125.1 124.4 

127.7 126.9 

130.9 129.4 

133.7 133.1 

136.7 136.0 

140.0 o. 139.4 

142.2 is 142.0 

145.0 3. 145.1 

147.2 5 148.9 

149.9 ‘ 151.9 

152.8 154.8 

155.8 157.0 

158.1 159.0 

161.7 160.4 

164.4 161.5 

167.5 162.4 

170.2 163.0 

172.2 163.4 

16% 173.9 163.4 

17 174.7 163.1 

*Values through 91% years are Fels norms. Older age levels adapted from Richey,* 

by permission. 
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TaBLe ITI 
WEIGHT (Ka.)* 











BOYS GIRLS 
STANDARD STANDARD 
DEVIATION DEVIATION 
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*Values through 9% years are Fels norms. Older age levels adapted from Richey,’ 
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TABLE III 
NUMBER OF OSSIFICATION CENTERS PRESENT 











| BOYS GIRLS 





AGE IN MO. 


2 





1 
3 


— | 
So te 


Po 1S | 
oO 


“im ~1& bol * 


2 





ae se 


wat 





Per MS) mre! 


: y 
cuURT 


_ 





Bo) 22 So 
| ms to to 19 Go] 
@mereae cw 


to 
o 








Taste fV 
TrMvg or APPEARANCE oF INDIVIDUAL OssiFICATION CENTERS 








, ) AGE WHEN OSSIFICATION BEGINS 
EPIPHYSES AND A pom 


CENTERS OF M. S.D. M. 8.D. 
OSSIFICATION MONTHS MONTHS 


1 Distal fenivF 
8 Proximal tibia 
3 Cubsid 
Head of humerus 
Capitate 
Hamate 
Distal tibia 
Head of femur 
Lateral cuneiform 
10 Capitulum 
11 Gt, tuber. humerus 
12 Distal fibula 
13 Distal radius 
14 Prox. 3rd finger 
15 Distal Ist toe 
16 Prox. 2nd finger 
17 Prox. 4th finger 
18 Metacarpal It 
19 Distal Ist finger 
20 Prox. 3rd toe 
21 Prox. 4th toe 
22 Metacarpal IIT 
23 Medial cuneiform 
24 Prox. 5th finger 
26 Prox. 2nd toe 
36 Metacarpal IV 
27 Middle 3rd finger 
28 Middle 4th finger 
29 Metacarpal V 
30 Middle 2nd finger 
31 Triquetral 
32 Metatarsal I 
33 Distal 3rd finger 
84 Distal 4th finger 
385 Middle cuneiform 
36 Metacarpal I 
37 Prox. 1st toe 
38 Prox. 5th toe 
39 Navicular foot 
40 Metatarsal II 
41 Prox. 1st finger 
42 Distal 2nd finger 
43 Distal 5th finger 
44 Middle 5th finger 
45 Metatarsal III 
46 Gt. troch. femur 
Lunate 
Proximal fibula 
49 Metatarsal IV 
50 Distal 4th toe 
Patella 
Distal 3rd toe 
Metatarsal V 
Distal 2nd toe 
Navicular hand 
Proximal radius 
Greater multangular 
Lesser multangular 
59 Med. ep. humerus 
60 Distal ulna 
61 Epiph. calcaneus 
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TABLE VA 


Agee at Eruption or Inprvipvat Decipvous TEETH (MO.) 















































UPPER JAW LOWER JAW 
TEETH (CORRESPONDING TEETH ) (CORRESPONDING TEETH ) 
zai BOYS GIRLS BOYS GIRLS 
M. S. D. M. S. D. s.” ae M. S. D. 
Central incisor 9.1 1.5 96 2.0 7.3 1:6 78 2.1 
Lateral incisor 10.4 24 119 27 13.0 2.8 13.8 3.6 
Canine 18.9 2.7 20.1 3.2 19.3 2.9 20.2 3.4 
First premolar 16.0 23 15.7 2.3 16.2 1.9 1546 2.2 
Second premolar 27.6 4.4 28.4 43 25.9 3.8 27.1 4.2 
TABLE VB 
DECIDUOUS TEETH (NO.) 
AGE IN MO. BOYS | GIRLS 
M. S.D. | M. S.D. 
6 0.4 0.9 0.4 0.8 
9 3.1 1.7 2.2 2.0 
12 6.5 1.9 5.6 2.6 
18 12.9 2.5 12.2 2.6 
24 17.2 1.7 16.2 2.2 
30 19.4 1.4 18.6 1.6 
36 20.0 0.4 19.9 0.7 
42 20.0 0.0 
TABLE VI 
Age DISTRIBUTION OF ERUPTION OF CORRESPONDING PERMANENT TEETH (YR.)* 
UPPER JAW LOWER JAW 
TEETH (CORRESPONDING TEETH ) (CORRESPONDING TEETH ) 
ae BOYS GIRLS BOYS GIRLS 
M. S.D. M. S.D. x en = eon 
Central incisor 7.49 0.75 7.20 0.75 6.50 0.74 6.19 0.70 
Lateral incisor 8.62 1.10 8.15 0.94 7.64 0.80 7.31 0.75 
Canine 11.80 1,42 11.05 1.37 10.70 1.15 9.85 1.15 
First premolar 10.42 1.50 10.00 1.40 10.75 1.42 10.20 1.41 
Second premolar 11.18 1.68 10.82 1.60 11.45 1.77 11.00 1.70 
First molar 6.64 0.75 6.54 0.70 6.44 0.75 6.12 0.87 
Second molar 12.70 1.18 12.40 1.40 12.20 1.20 11.90 1.55 





*From Klein, Palmer, and Kramer,' by permission. 


his standard score for weight is a little higher than previously, +0.8; 
his standard score for height of —0.8 is also an increase over the previous 
value of —1.1. During this period then, this child has been growing 
more rapidly in both height and weight than has the group, but the rela- 
tionship between these two measures is practically unchanged. He is 
still heavy for his height. 

At 48 months, his standard score for weight is +0.5, and for height 
0.4. He is growing less rapidly than the group in weight (his rank 
has declined) but more rapidly in height. His weight and height are no 
longer more than 1 standard deviation apart, so that while he is evi- 
dently a stocky child, we cannot consider him an undesirably fat child. 
Furthermore, the growth curve he is exhibiting is a good one. It con- 
tinues satisfactorily through 54 months, when he has, by maintaining 
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his weight rank and again gaining in height rank, become almost exactly 
average in body proportions, and is a larger than average child, although 
not significantly so. 
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ILLNESS HISTO 
PG.-44 


Fig. 1.—Composite sheet showing the growth progress of a boy from 36 months 
through 9% years. Solid line, weight; broken line, height; dots, ossification. Ill- 
ness is plotted in the Illness History section. Type of illness is shown by color of 
line (not reproduced) ; severity of illness by height of line; and length of illness by 
breadth of line anc by recording number of days. If the age range to be plotted 
had extended beyond 10 years, then a second composite sheet would be used, with the 
child’s age written in the brackets below the printed figures. 


He maintains a steady average growth for some time, except that from 
66 to 72 months his height and weight growth have been less rapid than 
that of the group (he has lost slightly in rank). This drop in rank be- 
tween 66 and 72 months does not, of course, mean that he is actually less 
tall or less heavy at 72 than at 66 months. It means only that because 
he grew slower than the average during that period, he ranks lower in 
the group. From 84 to 96 months he maintained an average rate of 
weight gain but grew rapidly in height. He is now almost 1 standard 
deviation above the mean in height (his standard seore for height at 
96 months is +0.9), although his standard score for weight is unchanged 
at +0.5. He is, therefore, a rapidly growing child whose height growth 
is outstripping his weight gain. He is becoming a more linear type. 

At the age of 114 months, height and weight scores are more than 1 
standard deviation apart and he must be classed as a slender child. 
May we consider his underweight for height an evidence of malnutrition 
or poor health? Probably not. He has consistently maintained an 
average gain in weight. He is expressing, in addition, a growth spurt 


2 
j 
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in height. The mere expression of an exaggerated growth urge in height, 
while maintaining an average gain in weight, is not necessarily an indica- 
tion of danger. It is in many instances the expression of an inherited 
growth pattern. 

The details of the methodology employed in plotting the physical 
status and growth progress of a child on the Fels Composite Sheet have 
been given. Although only height and weight were considered, any items 
for which norms are available could be so plotted. The purpose of such a 
description is to give the reader an understanding of the technique and 
the statistical procedure used. Actual use of the composite sheet need 
not, however, entail any caleulations. It is possible, by referring to 
the appropriate table, to convert height and weight directly into a value 
which may be plotted upon the composite sheet. Such tables have been 
printed in kilograms and pounds for weight and centimeters and inches 
for height and are available for those who may wish to use them. 

Using these tables, one ean convert the figure of 92 em. for boys at 
36 months (as we used it in the text) immediately, without any arith- 
metic, into the standard score of -1.1, which is then plotted on the 
composite sheet. The boy’s weight of 15.4 kg. at 36 months, becomes 
at once a standard score of +0.7. These tables thus have the advantage 
both of saving time and of eliminating the arithmetic involved in cal- 
culating standard scores. Similar tables are available for the number 
of teeth present and for the time of appearance of various ossification 
centers.* 

For our own work we have used the number of ossification centers 
present in the hand, wrist, elbow, hip, knee, ankle, and foot as a basis 
for determining skeletal development during the years in which these 
centers appear. These figures, expressed as mean number of centers 
present, together with the standard deviation, have been calculated and 
are shown in Table III. They may be used to determine the child’s 
ossification status in relation to the group. 

Such a method is not often of use to the clinician, since he rarely 
has a full set of x-rays of all the joints available. A rough approxima- 
tion of skeletal age may be obtained from a table showing time of ap- 
pearance of each center and time of fusing of the epiphysis of the first 
phalanx of the index finger, and may be plotted as are height and 
weight. Table IV contains these values. 

The number of deciduous teeth present, while not as a rule an im- 
portant index of maturation or development, has occasional importance 
to the physician and is of interest to the mother. The norms for this 
characteristic are shown in Table V. Table VI contains norms for 
permanent teeth. 





*The composite sheet forms and the conversion tables = be obtained from the 
Samuel S. Fels Research Institute, Yellow Springs, Ohio, on the basis of cost. 
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Any other data for which means and standard deviations are avail- 
able may be plotted on the composite sheet. Examples are: 


1. Dietary intake in various age levels in terms of pro- 
teins, calories, thiamine, ete. 

- Hemoglobin and cell counts 

Basal metabolic rate 

Age of menarche 

. Intelligence quotient 

. Vital capacity % 

. Motor scores, strength tests, measures of athletic per- 
formance, ete. 


oo oO 


4Ioo 


Means and standard deviations for many of these items and for others 
are available on our Fels group of normal children. Norms of other 
groups may of course be used with equal facility and some of these are 
reproduced (with permission of their authors) on the backs of Fels 
Composite Sheets. At the bottom of the composite sheet is a space for 
indicating illness in such a way that its relation to growth changes 
may be readily interpreted. 

SUMMARY 


A method is described for plotting children’s growth progress in 
terms of deviation from the group mean. Individual measurements are 
transcribed by means of a simple table into standard scores and thus 
plotted on the Fels Composite Sheet. Many factors, such as height, 
weight, skeletal development, and dentition, may be plotted on the same 
composite sheet. In this way, interrelationships between various 
measures of growth may be easily seen. We believe the method reveals 
a great deal of information often overlooked when other methods are 
used. Any growth factor, physiologic characteristic or measure of 
performance for which means and standard deviations are available 
may be so plotted. The composite sheet is, we believe, well adapted to 
the needs of many pediatricians for maintaining case records on their 
patients. 


We wish to acknowledge the valuable assistance of Janet Lipford Wines in the 
preparation of composite sheets of Fels children. 
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THE FELS COMPOSITE SHEET 


II: VARIATIONS IN GROWTH PATTERNS IN HEALTH AND DISEASE 


Ear.e L. Reynoups, Px.D., anp Lester W. Sontac, M.D. 
YELLOW SPRINGS, OHIO 


N A PRECEDING article in this issue," we have presented a method 
for recording growth data for children. The method involves the use 
of a printed ruled sheet, on which a given growth factor may be plotted 
in terms of its deviation from the group mean. It is our belief that the 
use of this method reveals facts about the status and growth progress 
of a child which might otherwise be missed. It has the interesting ad- 
vantage of making it possible to plot a number of different types of 
growth measures on the same chart. In this paper we shall present 
some of the results of a study of the growth of 150 children, research 
subjects at the Samuel S. Fels Research Institute, using the Fels Com- 
posite Sheet described in the previous article. 
CONSISTENCY OF GROWTH PATTERNS 

A child may show considerable variability in growth during the first 
ten years. He may be tall for his age at one period and short for his 
age at another. He may be heavy in relation to his height at one age and 
light in relation to his height at another. The child may lose or gain 
weight to a considerable degree at any time. We shall, therefore, dis- 
cuss this matter of degree of consistency of growth pattern and of 
body type. We have divided the first ten vears of life into two periods, 
the first vear and the remaining nine years. While such a division is to 
a degree arbitrary, there seems to be good reason for making it. The 
first vear is one of considerable vulnerability for the child; that is, it is 
more difficult for him to maintain his nutritional state and water balance 
during a period of illness, and he is more immediately responsive to the 
quantity and quality of his dietary than at later ages. 

For the sake of description and statistical treatment we have defined 
as constant, a pattern of growth which does not vary in a range greater 
than one standard deviation during either of the periods which we are 
considering. If the total range of height during a period, for instance, 
does not exceed one standard deviation, the child is considered to have 
a constant pattern of height growth for that period. Body type, to the 
degree to which it is determined by height-weight relation, has been con- 
sidered in the same way. We have designated as constant any body 
type in which the relationship between weight and height does not vary 
more than one standard deviation during either of the periods under 
observation. 


From the Samuel S. Fels Research Institute, Antioch College. 
Composite sheets and norms such as those used in this presentation may be ob- 
tained at cost from the Fels Research Institute, Yellow Springs, Ohio. 
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A brief discussion of three cases is given, in order to illustrate certain 
aspects of individual variability and changes in body type. 


©. C. (Fig. 1) is an example of a child with inconstant growth patterns 
in height, weight, and ossification ; in all three characteristics this varia- 
tion oceurs both during the first vear and again during the last nine 
years. This is a child slender at birth, growing rapidly in both height 
and weight during the first year of life, but more rapidly in weight. By 
the age of 6 months she is a rather large, heavy child; at 12 months she 
has a standard score in height of +2, and a standard score in weight of 
214—a very large infant, with weight more advanced than height. This 
child slowly and gradually loses her advantage over the group in height 
and weight, and also loses her tendency to heaviness for her height. At 
60 months her height line again emerges above her weight line, and she 
embarks on an increasing trend toward slenderness. At 96 months she 
is a slightly slender child of exactly average weight and slightly ad- 
vanced height. Her rate of appearance of ossification undergoes a 
spurt somewhat conrparable to that of height and weight, but at a slightly 
later period, to a lesser degree, and only after an initial decline. 
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Fig. 1.—Composite sheet illustrating an inconstant growth pattern. In this and in 
subsequent figures solid line represents weight; broken line, height; dots, ossification. 
Iliness is plotted in the Iliness History section. Type of illness is shown by color of 
line (not reproduced) ; severity of illness by height of line; and length of illness by 
breadth of line and by recording number of days. 


R. G. (Fig. 2) is a child of better than average weight and much better 
than average length at birth, who shifts markedly in relationship to the 
group in height, weight, and ossification during the first year. This shift 
continues during the second year, and then there is a gradual but rather 
consistent progress toward higher levels in weight and height. In this 
child the height-weight relationship remains close after the sixth month, 
Appearance of ossification centers drops to a very low level, 
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Fig. 2.—Composite sheet illustrating a shift in relationship to the group in height 
and weight and a lag in ossification. The pronounced loss of position in early in- 
fancy may be directly related to an unfavorable environment. 
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Fig. 3.—Composite sheet illustrating a simultaneous dip in height, weight, and ossi- 
fication at 3 months, followed by a rapid climb in all three items. 
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R. B. (Fig. 3) presents the growth pattern of a child of average 
weight and short stature at birth, whose height, weight, and ossification 
all dip sharply and synchronously at 3 months, after which they climb 
rapidly. By 18 months the three items have climbed from a standard 
score of lower than —1 to a standard score of more than +1, and there- 
after, as during the first year, these items maintain a compact pattern 
with relation to each other. 


A discussion of possible causes for the differences in the growth 
patterns of these three and other children will be presented under ap- 
propriate headings at a later stage of this paper. 


TABLE I 


VARIABILITY OF GROWTH PATTERN IN FELS CHILDREN AS SHOWN BY EXAMINATION OF 
THEIR COMPOSITE SHEETS 




















HEIGHT- 
HEIGHT WEIGHT WEIGHT OSSIFICATION 
PATTERN 
A, Birth Through Twelve Months 
BOYS 
Number of cases 75 75 75 75 
Number of children showing 47 52 47 48 
variability greater than one 
standard deviation 
Percentage of variability 63 69 63 64 
GIRLS 
Number of cases 62 62 52 62 
Number of children showing 36 45 41 46 
variability greater than one 
standard deviation 
Percentage of variability 58 73 66 74 
B. Twelve Months Through Ten Years 
BOYS 
Number of cases 24 24 24 23 
Number of children showing 17 18 19 15 
variability greater than one 
standard deviation 
Percentage of variability 71 75 79 65 
GIRLS 
Number of cases 27 27 27 25 
Number of children showing 18 21 21 18 
variability greater than one 
standard deviation 
Percentage of variability 67 78 78 72 





Table I contains the percentages of consistent and variable growth 
patterns among 137 children during the first year and subsequent nine 
years. It is apparent immediately that it is the rule rather than the 
exception for the growth pattern of children during the first year to be 
variable. Approximately two-thirds of both boys and girls have varia- 
tions (a range of greater than one standard deviation) in height, weight, 
and ossification curves during the first year. It is of interest also to 
note that the variability of the curves is not much greater during the 
subsequent nine years than it is during the first year. Girls are slightly 
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more variable in every category except height, both during the first year 
and during the next nine years. Only in ossification during the first year 
is the difference large enough to be of possible statistical significance. 
Variability in body type or height-weight ratio is of approximately the 
same magnitude as variability in the other categories. 

Such findings make it seem advisable to re-examine such statements as 
Wetzel’s? that ‘‘this singular characteristic of healthy development to 
proceed channelwise and, in so doing, to keep body build or physique 
constant, is clearly illustrated... .”’ 

Growth patterns show a great variety of shapes. Some of the more 
easily described and recognized ones are: 

1. Those of children whose height-weight curves are close to each 
other, and whose body type is consequently ‘‘average.’’ Rates of growth 
may of course vary tremendously so long as the height-weight curves 
remain in approximately the same relationship. Fig. 2 is an example. 
Such children may be large, average, or small in size. 

2. Those of children whose height-weight curves do not coincide with 
each other, but in which the relationship is fairly constant, and who are 
consequently either tall for their weight or short for their weight. Such 
children may also be either large, medium, or small in size. Fig. 4 is an 
example. 

3. Those of children showing clear-cut and prolonged shifts from one 
body type to another. Fig. 6 is an example. 

4. Those of children whose body type remains fairly constant, but 
whose growth rate is either irregularly variable or evelieal. Fig. 11 is an 
example. 

GROWTH PATTERNS AND HEREDITY 

It is a common belief among obstetricians that a knowledge of the 
labor history of the mother of an obstetrical patient is of considerable 
importance in predicting the labor progress of the patient. The im- 
portance of such hereditary factors in medicine should not be neglected. 
Certainly this is true in the practice of pediatrics. Knowledge of the 
parents of a child ean contribute immensely to the pediatrician’s under- 
standing of the health and progress of his patient. Children who are 
consistently underweight, or whose growth progress is otherwise 
aberrant, may be deviant because of illness, malnutrition, or an endocrine 
dyserasia. Or the unusual growth pattern may be an inherited one. It 
is often impossible for the pediatrician to differentiate the underfed 
child from the one who is physically deviant because of an inherited 
body type or growth pattern. 

R. P. (Fig. 4) presents the height, weight, and ossification patterns of 
a child who is consistently described by the examining pediatrician as 
having ‘‘poor turgor,’’ ‘‘flabby musculature,’’ and being ‘‘poorly de- 
veloped.’’ ‘*Malnourished,’’ ‘‘not robust,’’ and other similar terms 
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are repeatedly used to deseribe him. The chart shows him to be main- 
taining a height superiority. His height curve is between 0.5 and 2.5 
standard deviations high. His weight curve, on the other hand, is from 
slightly below average for his age to 2 standard deviations high, but is 
inadequate for his height. He is, then, a slender ‘‘gangly”’ child, with 
stringy muscles and thin subeutaneous tissue. Yet he is one who was 
born a tall, slender infant and who has maintained his body proportions 
at nearly a constant level throughout his first ten years. This fact sug- 
gests that the characteristics of his growth may have been genetically de- 
termined. His progress in ossification is excellent. 
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Fig. 4.—Composite sheet illustrating the growth pattern of a large, slender boy, whose 
history and background seem to indicate a genetically determined body type. 


Examination of his history of illness shows little except that he has 
only oceasional colds, certainly less than is common for a child of his 
age. From his nutrition record we learn that he was breast fed for ten 
months. Cereals and vegetables were started at a very early age as a 
supplement to the breast feeding, and cod-liver oil and tomato juice in 
ample quantities were started at the end of the first month and con- 
tinued throughout the first three years. He has had no gastrointestinal 
disturbance, always retained his food well as an infant, and ate well as 
a child. This child has never shown any indication of allergy. He 
has not been subject to chronie colds. His tuberculin tests are negative, 
and chest plates at yearly intervals have shown a consistently normal 
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Here then is a child who refuses to change his body type despite an 
optimum nutritional regimen and a freedom from illness. As we have 
indicated, there is no evidence that his apparent lack of robust health 
and his persistent underweight for height are in any way related to ill- 
ness or a dietary inadequacy. His rate of growth is, however, rapid. 
An explanation for this picture is to be found only when we examine 
his father and mother. While his mother is a tall, well-built woman, his 
father is a slender, stringy individual with poor muscular development 
and visceroptosis, who is anything but robust in appearance, yet who 
has better than average endurance and is rarely ill. 
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Fig. 5.—Composite sheet illustrating the growth pattern of a small, slender girl, whose 
history and eeeemeetmene seem to indicate a genetically determined body type. 


J. E. (Fig. 5) is a child consistently slightly underweight for height, 
but who is, in addition, small. Her height and weight curves are char- 
acteristic of a badly nourished child who neither grows rapidly in height 
nor maintains a quite adequate weight for height. Yet this child’s 
illness history is as negative as is R.P.’s. She has hardly lost more 
than a day or two at school for the past four years. Her history for one 
of these years states, ‘‘not a day of school lost this year.’’ Tuberculin 
test, basal metabolic rate, and chest films are all normal. J. E.’s younger 
brother’s growth pattern is almost identical to hers. Neither brother 
nor sister has been a robust eater, but, on the other hand, their diets 
have been excellently planned and the food available has been of the best. 
The explanation for J. E.’s growth pattern is evident when one sees her 
mother, a very tiny woman of extremely slender build. The fact that 
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J. E. maintains an approximately average rate of ossification progress 
also suggests that an inadequate dietary is not a factor. 

These two children have been selected to illustrate the fact that devia- 
tions from the usual growth curve do not necessarily mean illness, nor 
do they mean malnutrition in the usual sense. Both are probably ex- 
pressing genetically determined growth urges and body types. 
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Fig. 6.—Composite sheet illustrating the growth pattern of a fraternal twin, small 
at birth, but having the potentialities for rapid growth. Her male sibling shows a 
very similar pattern. 





A. F. (Fig. 6) is one of a pair of twins and consequently is small at 
birth. Apparently, however, she has the potentialities for rapid growth, 
and in five and one-half years her curves go from a standard score of 
—2 and -3 to a standard score of +2. This child has risen from the lowest 
1 or 2 per cent in height and weight at birth to a position in the upper 
2 or 3 per cent at 514 years. Her parents are both large, robust people. 
One sibling’s growth curve, that of her twin, is very comparable to 
A. F.’s. 

GROWTH PROGRESS AND ILLNESS 


R. G. (Fig. 2) is an interesting contrast to R. P. (Fig. 4). This child 
starts life with almost the same body proportions as R. P., and like him, 
she is a large, slender child at that time. The rapid rate at which she 
loses position in growth rate in the group, going from a standard score 
of +2.5 in height down to -1.3 in a period of two years might be at- 
tributed directly to unfavorable environment. R. G. did not suffer from 
any great amount of illness, but she was an illegitimate child, placed in a 
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foster home, moved to another foster home, and again shifted. The 
difficulty she experienced in becoming adjusted to these three homes in 
so short a period, the insecurity and lack of a satisfactory mother 
identification, and an unsatisfactory feeding adjustment and dietary, 
were factors which may have interfered seriously with the metabolic 
process and growth potentialities of this child. She has adjusted 
gradually and perhaps that adjustment is shown by a slowly climbing 
growth rate. She has, however, maintained her body proportions with 
little variation from the sixth month. A mild and subelinical hypo- 
thyroidism cannot be ruled out, although there were no physical signs 
nor laboratory evidence of such a condition. 
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Fig. 7.—Composite sheet illustrating the growth pattern of a child experiencing fre- 
quent illnesses, accompanied by a high level of height growth. She is distinctly 
heavier than the group average and yet tall for her weight. 

C. K. (Fig. 7) was a slightly heavy child for her height at birth, but 
her growth in height has been expressed despite the fact that she has 
missed many weeks and sometimes even months of school every year 
beeause of frequent chronie colds, sinus infection, gastrointestinal up- 
sets, and contagious diseases. She is particularly susceptible to gastro- 
intestinal upsets, periods of diarrhea, ete., usually accompanied by 
fever. She has also suffered from allergic manifestations, including 
hay fever. Her dietary is, however, excellent. The effects of these ill- 
nesses probably show in her slowly diverging height and weight curves. 
Nevertheless, her height growth is maintained at a high level. Ossifiea- 
tion, like height, has expressed its growth potentialities rather well,® 
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E. H. (Fig. 8) presents growth curves which are interesting for two 
reasons: The first is that at the age of 26 months this child suffered 
open exposure to and contracted primary pulmonary tuberculosis. It is 
possible to date the period of infection rather specifically in this instance, 
since its source was a farm hand who was hired for a period of only 
three months, lived in the home with E. H. and her parents and a 
younger brother, and was finally shipped home because of a ‘‘chronic 
bronchitis’’ with which he beeame bedridden. Both E. H. and her 
brother contracted pulmonary tuberculosis at this time and showed 
rather marked manifestations of the disease. The brother died from his 
infection about ten months later. E. H. developed a Ghon’s complex 
in the right lung, which was found on x-ray examination. She ran a 
fever, was listless and apathetic, and had a cough and many chest 
rales. Despite her somewhat debilitating lung involvement, her rate 
of growth from 30 to 72 months is excellent. Her height-weight rela- 
tionship remained good during the same period. At 72 months, a very 
slight degree of underweight for her height begins to appear, and both 
her height and weight progress recede a bit from 6 to 9 years. There 
is x-ray evidence of rather complete healing of the pulmonary lesion 
as shown by a heavily calcified Ghon’s tubercle, and a huge (3 by 4 em.) 
heavily calcified node in the right hilus by the age of 5 years. A rather 
marked increase in the linear markings in the right apex is also apparent 
in the chest x-ray. Here is a child, then, who entirely fails to show 
in her expression of growth the fact that she was suffering from a 
proved case of primary pulmonary tuberculosis of considerable severity. 
Why there is no major or prolonged loss of weight progress suffered 
during this time and why there is not some inhibition in growth, we ean- 
not say. 

The case is interesting for a second reason. At 9 months the 
weight curve and the height curve diverge drastically, the weight gain- 
ing approximately one standard deviation from its six-month level, and 
the height dropping two standard deviations from its six-month level. 
This condition exists at only one period, at 9 months, after which the 
weight declines rapidly and the height climbs rapidly. Although they 
do not come together at once, they proceed toward a closer relationship 
at 18 months, and at 24 months they are superimposed. The only ex- 
planation for this rather amazing growth curve appears to be a nutri- 
tional one. The child was breast fed up to approximately 6 months of 
age. At that time she was taken off breast milk and placed on whole 
ecow’s milk undiluted. At the same time some cereal was introduced 
into her diet but the amount was insignificant. The next three months 
were nutritionally somewhat difficult for the child in that she had fre- 
quent mild diarrhea and did not assimilate her food satisfactorily. Large 
amounts of undigested milk curds were excreted daily. Her exaggerated 
weight rise at 9 months may have been a mild nutritional edema. Be- 
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. 8.—Composite sheet illustrating the growth pattern of a child openly exposed 
to and contracting primary pulmonary tuberculosis at 26 months. See arrow in IIl- 
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. 9.—Composite sheet illustrating another case of pulmonary tuberculosis in a 
Infection appears to have occurred at 2 or 3 months of age, with 
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cause of poor protein absorption and vitamin intake her height trend is 
in the opposite direction. By the age of 9 months a considerably greater 
amount of cereal was being fed and the child was beginning to get 
eggs, meat broth, a little pureed vegetable. Expansion of her dietary 
seems to show in her growth curves at the age of 12 months when she 
resumes her height growth in a rather spectacular manner and at the 
same time has lost all signs of nutritional edema. 
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Fig. 10.—Composite sheet illustrating a possible seasonal factor in height and weight 


gain. 


R. C. (Fig. 9) is another case of pulmonary tuberculosis in a very 
young child. At the time she was born her mother was suffering 
from an active primary pulmonary tuberculosis. Within the first two 
months after R. C.’s birth, her mother’s tuberculosis became much 
worse, and large quantities of sputum which were loaded with tubercle 
bacilli were raised each day. Because the mother refused to accept the 
fact that she was tuberculous, she did not in anv way attempt to protect 
the new infant from the possibility of infection. R. C.’s infection ap- 
pears to have occurred at about 2 or 3 months of age. Its existence was 
demonstrated by a positive intradermal tuberculin test and a econsider- 
able series of x-ray chest plates. By 4 years, healing appears to have 
been complete from x-ray examination, with a_ well-ealcified Ghon’s 
tubercle and large heavily calcified hilus nodes. The drop in the weight 
eurve from 3 months to 12 months may perhaps be attributed to the 
tubereular infection. There may very well be a nutritional element 
superimposed here, however, since breast feeding was discontinued at 3 
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months and a satisfactory dietary regimen was slow in being inaugurated 
after that time. It is interesting to note that the height curve continues 
to gain for three months after the presumed date of the lung infection. 
It is also of interest that after the apparently complete healing of the 
tubercular infection, there was little acceleration in growth rate during 
the next five years. ’ 
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Fig. 11.—Composite sheet illustrating a so-called cyclical pattern of growth, for which 
we have as yet no adequate possible explanation. 


SEASONAL AND CYCLIC VARIATIONS IN GROWTH 


Reynolds and Sontag,‘ ana other investigators, have demonstrated the 
existence of a seasonal factor in growth, for height, weight, and ossifica- 
tion. According to this work, maximum growth in height was shown in 
the six months preceding September, while maximum growth in weight 
occurred in the six months preceding March. 

M. D. (Fig. 10) was born on August 17 and therefore her birthdays 
fall almost exactly at the time when her measurements should show the 
most growth in height and the least gain in weight for the preceding 
half-year period. In the same way, her half-birthday measurements 
should show the greatest increase in weight and the least gain in height 
for the preceding half-year period. Examination of her growth chart 
shows that, beginning at 24 months, height curves rather consistently 
rise at birthdays, and weight curves on half-birthdays. This case is a 
good illustration of the need for considering the seasonal factor in the 
incremental growth progress of children. 
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G. F. (Fig. 11) presents an excellent example of what might be called 
eyelical growth. There are growth spurts in both height and weight at 
3 months, 24 months, 48 months, 72 months, and 96 months. This spacing 
eliminates the seasonal factor as a possible cause. For these cycles we 
have as yet no explanation. It is quite amazing how both height and 
weight synchronously spurt upon several occasions throughout this 
period. 
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Fig. 12.—Composite sheet illustrating the growth pattern of a child whose progress 
may have been influenced by a mild or subclinical hypothyroidism. 


SUBCLINICAL HYPOTHYROIDISM AND GROWTH 


B. B. (Fig. 12) is a child whose growth progress we have believed to be 
influenced by a mild or subclinical hypothyroidism. The basis for this 
diagnosis is the very much retarded skeletal development and a con- 
sistently but only slightly low basal metabolic rate. This condition 
is not sufficient, however, to cause measurable impairment of mental 
function or the usual physical manifestations of cretinism. If our 
interpretation of this ease is correct, B. B.’s failure to maintain both the 
advantageous height and weight position she had at birth and her early 
tendency toward gain in group position, is shown in the drop in the 
height and weight curves between 3 months and 12 months of age. It is 
of interest to note that the height curve dropped slightly more than the 
weight curve, but at the same time the relationship of the two had an 
marked consistency and the growth pattern is extremely regular. 

P. P. (Fig. 13) is another instance of a child with evidence of a sub- 
clinical hypothyroidism, again based upon lowered basal metabolic rates 
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Fig. 13.—Composite sheet illustrating another possible case of subclinical hypothy- 
roidism. Basal metabolic rates were consistently low and ossification, mz arkedly 
retarded, 
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Fig. 14.—Composite sheet illustrating the growth pattern of a child whose mother 
suffered from a severe toxemia of pregnancy and had at least twenty eclamptic 
seizures during labor 
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and on a much retarded pattern of appearance of skeletal epiphyses. 
Again, there is no obvious mental impairment. This child has been on 
small doses of thyroid from the age of 18 months. His height curve is as 
regular as B. B.'s from the age of 12 months to 96 months. There is 
somewhat greater variation of the weight eurve. How much further 
decline there would have been in growth in height and weight beyond 
18 months, had thyroid not been administered at that time, is prob- 
lematical. The difference in his curve from B. B.’s may be entirely due 
to thyroid administration. 


EFFECT OF TOXEMIA OF PREGNANCY ON INFANT'S GROWTH 

KF. W. (Fig. 14) is an infant born of a mother who suffered from 
severe toxemia of pregnancy and experienced at least twenty eclamptic 
seizures during labor. At birth, F. W. is at a low level in height and 
weight, as would be expected, because of the severe thrombosis of the 
placental vessels. He has a standard score of less than —2 in both height 
and weight at birth. By 6 months, however, his curves have reached a 
point almost on the mean, and after a vear’s growth at an average rate, 
he progresses to a level distinetly above the mean in both height and 
weight. It has taken him only six months to make an almost complete 
recovery in terms of height and weight position. At the same time, it is 
of interest to note that the skeletal development at birth was apparently 
not retarded by the toxemia and, although its course was slightly down- 
ward for a period of from six months to eighteen months, it’ proceeds 
at a fairly level rate from birth to 514 years, becoming only slightly 
accelerated after 24 months. 

SUMMARY 

We have presented here the growth curves of height and weight and 
rate of appearance of ossification centers of a number of children, as 
plotted in terms of standard scores on the Fels Composite Sheet. We 
have used these cases to illustrate : 

1. The degree to whieh children’s growth patterns tend to be constant 
in relation to group growth patterns 

2. Examples of the way in which the genetically determined pattern 
of a child’s growth sometimes tends to express itself despite environ- 
mental impacts 

3. The effects of acute and chronic illness on growth patterns 

4. The seasonal and cyclic variations in growth patterns which are 
often. seen 

5. The effects in growth pattern of subclinical hypothyroidism 

6. The rapidity of recovery from one type of adverse prenatal en- 
vironmental toxemia. 

It is our belief that plotting growth curves in terms of standard scores 
has major advantages over other methods. Such a procedure reveals 
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more dramatically the growth progress of a child, his growth response 
to good or bad environment or nutrition, and his body type and its 
changes. It also makes possible the plotting of all sorts of developmental 
or biochemical nutritional data on the same chart. Such developmental 
charts are readily adaptable to the needs of many pediatricians for 
plotting the progress of patients. ; 
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LATE BEHAVIORAL ASPECTS FOUND IN CASES OF 
PRENATAL, NATAL, AND POSTNATAL ANOXTA 


Mary I. Preston, M.D. 
San Jose, Cauir. 


Te unusual behavior found in two cases of anoxia in the second 
born of identical twins (Case 1) led to a review of the prenatal, natal, 
and postnatal status of all private and clinic patients seen by the writer 
during the last ten years as well as new cases solicited for study because 
of difficulty at birth. Anoxia had occurred in a total of 132 cases, and 
the nervous system of every child so classified was found damaged enough 
seriously to affect his subsequent behavior. 

The late behavioral aspects were found to fall into two broad 
divisions: the one with the lesser degree of anoxia taking the form of 
abnormal hyperactivity combined with hyperexcitability, and the other, 
which followed a greater depth of anoxia, exhibiting a degree of 
apathetic behavior incompatible with normal living, strain adding to this 
the liability of loss of nervous and emotional control. 

Anoxia in epilepties was also encountered, and while the same division 
into apathetic and hyperactive types was evident, the presence of an 
epileptic state in the child was found to so modify the home, school, and 
social attitudes toward most of these patients with the passage of years, 
that it was necessary to group them into a separate classification of be- 
havior. Oversolicitude, shame, or resentment on the part of relatives 
altered home reactions, while social behavior was modified by the morbid 
curiosity shown over attacks, and the avoidance as unpleasantly queer; 
and in school, attacks, of course, were dreaded by teachers. Psychic 
equivalents of epilepsy (psychomotor attacks) tended to ruin any 
adaptation, and deterioration took its toll (see Case 2). 

The original plan called for study only of those cases in which there 
was normal intelligence present, but as anoxia continued to appear in 
the histories of some subnormals, they were examined as to behavioral 
aspects and found to be subdivided into hyperactive, apathetic, and 
epileptic also, the difference between normal and subnormal as a whole, 
apparently being causally that of a degree of anoxia deep enough to 
destroy cortical cells, and behavigristically those differences arising from 
the resultant lower intelligence in guiding behavior, and a greater fre- 
quency and intensity of incoordination arising from increased damage 
to the cerebellum and the basal ganglia involved, though incoordination 
occurred in some amount throughout the range of intelligence. How- 
ever, while those of subnormal mentality were included in the over-all 
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computation of the number of anoxia patients, the discussion of be- 
havioral aspects is limited to those with normal intelligence. 

As for differentiation, the records of all eases of abnormal nervous 
and emotional instability were serutinized for similarities and differ- 
ences in behavior pattern, but the behavior picture of the anoxia patients 
could be duplicated only partially in that arising in ‘those of neuro- 
pathie stock, and still less did it conform to that of the so-called psycho- 
pathie personalities, which always leave the writer with the impression 
of their having defective brain formation analogous to the abnormalities 
found in the development of every organ of the body. Neither does 
it fit into the many faeeted postencephalitic behavior syndrome, possibly 
hecause the encephalitie agents may damage sections of the cerebral 
hemispheres which are conceded by neurologists to be in a nonfunetion- 
ing state at birth when the anoxia oecurs. Only one child in this series 
showed behavior similar to that of a postencephalitie, one who had tran- 
fusions given for an ‘*unexplained anemia’’ after an auto accident at 6 
weeks of age in which several skull fractures were incurred, one de- 
pressed in the parietal region. Now at 10 years of age, her behavior is 
inexplicable, depraved, and incorrigible enough to remind one of the 
postencephalities. 

Distribution of Age, Sex, Birthplace, Economic Status, and Mentality. 

In the age group from 1 to 5 years, there were 21 normal and 20 
subnormal in intelligence; from 6 to 10 vears of age, 48 normal and 10 
subnormal; and in the group 11 vears of age and over, 28 normal and 
5 subnormal. 

Five were born at Stanford University Hospital, 38 elsewhere in San 
Francisco, and 65 in other parts of California, while the remainder were 
born in eighteen other states from New York on the east to Oklahoma, 
Louisiana, and Texas on the south, and Miehigan, Wisconsin, and Mon- 
tana on the north—an example of the present shifting of population in 
San Francisco. 

Boys predominated in all three divisions of behavior, and in the totals 
numbered 81 (62 per cent) as against 51 (38 per cent) girls. 

Forty per cent were seen in private practice, which with the 60 per 
cent from eclinies would give a fairlv normal curve of economic distribu- 
tion for so small a number. 

The anoxia left the intelligence of 97, or 74 per cent, of the total num- 
ber of patients within the normal range, though nullifying its normal 
use. There were 12 of superior intelligence, 27 bright, 35 average, and 
23 dull or borderline. Anoxia appargtly accounted for the subnormal 
mentality of 35, or 26 per cent, of which 19 were morons, 14 imbeciles, 
and 2 idiots 

Classification of Behavioral Aspects.—It is realized that only ex- 
tremes of behavior are referred for study since the indeterminate degrees 
lving between the two extremes are not noticeable enough or sufficiently 


annoying to motivate the parents into seeking assistance, though un- 
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doubtedly damage has also been done by the degree of anoxia suffered. 
Under these conditions it was simple to classify the behavior, as explained 
before, into hyperactive, apathetic, and epileptic, with subnormality of 
intelligence appearing in all three divisions. But the division is not a 
fixed one, since epilepsy may develop in either the hyperactive or 
apathetic at any time over a long period of years, as it did in one patient 
before completion of the study. Behavior was not mentioned in the 
brief case histories of five subnormals, eyanotie at birth and referred 
merely for mental ratings. 

Hyperactive behavior was found in 38 (40 per cent) of the 97 patients 
of normal intelligence, 36 (37 per cent) were apathetic, and 23 (23 per 
cent) were epileptic. In the subnormal group of 35 (26 per cent of 
all), 9 were hyperactive; 7, apathetic; 14, epileptic; and 5, unknown. 
Altogether, in the 132 cases, hyperactivity occurred in 47 (36 per cent), 
apathy in 43 (33 per cent), and epilepsy in 37 (28 per cent) with 5 
unknown beyond the subnormality apparently due to the anoxia. 

It is a point of interest to pediatricians called on to pronounce whether 
a baby looks subnormal or not, that a number of subnormals in this 
series less than 3 years old, two of whom were low inbeciles, were fine 
looking children with the well-formed features and expressions of normal 
children. In each there was a history of normal pregnaney up to the 
birth with serious anoxia at that time, giving evidence that the develop- 
ment up to birth apparently had been that of a normal child, and that 
asphyxia at birth can be most tragie to the child who survives. Indeed, 
of the 27 subnormals in which the causes for the anoxia were clear, 
there were 15, or 56 per cent, in whieh the possibility of prevention of 
the anoxia seemed unquestionable. Before school age, however, lack of 
further development had given a subnormal look to all, when facial ex- 
pression and bodily reactions were appraised. 

The Neonatal Period—The color, time of ery, and breathing were F 
normal at birth in those cases in which the anoxie conditions oceurred, 
as far as could be determined, in the prenatal period with time for the 
fetal respiratory center to recover from its depression by birth, though 
the damage to the nervous system still remained, as was proved by subse- 
quent behavior when different parts of the brain began to function in 
the course of development. This appears to have occurred in two cases 
in which strong abortion drugs were the sole factor found, in three 
babies of anemic mothers suffering trom severe cardiae conditions with 
periods of decompensation throughout pregnaney which, as well as the 
severe uterine contractions during the last four months after falls in two 
eases, caused an oxygen deficiency in the placental circulation repeatedly, 
and also in one case of maternal smallpox in the fifth month (the 
other ease, smallpox in utero with white pocks on the purple baby at 
birth, had the added insult of an excessive use of oxytocies and analgesia 
at birth and did not ery for ten minutes, 1.Q. 58). 
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Evidently the anoxia damages the neurons which have been developed 
and myelinized prior to birth in preparation for neonatal behavior, as to 
moving, nervous irritability, erying, sleeping, and eating. The con- 
trast is striking between the excess of motion in the hyperactive and the 
lack of noticeable movement in the flaccid musculature of the lifeless- 
looking apathetic, sometimes for months, with a few cases showing a 
gradation of effect. Again, the extreme irritability of the hyperactives 
is the direct opposite to the seeming exhaustion of nervous energy of the 
apatheties, the former usually over-responding to every stimulus of the 
environment, crying most of the twenty-four hours in the day and gain- 
ing little sleep; the latter, rarely responding to stimuli of any nature 
unless applied directly to the body, erying very little and sleeping very 
heavily most of the time. But in all but six of the total number of 
hyperactives and apatheties, the unit of neurons governing appetite 
regulation was unable to function after the anoxia and there was no 
desire whatever for food, with the result that the taking of all nourish- 
ment had to be foreed. The apatheties had to be shaken, spanked, and 
‘*thumped on the feet’’ to make them continue to feed. 

The Postnatal Period.—Behavior continued along the same lines. An 
unexpected finding was that teething, sitting up, standing, walking, the 
beginnings of speech, and training in habits of elimination took place 
at normal times in all but the most severe cases of either division. This 
would look as if the rapid development and myelination after birth of 
the neuron units needed for governing these functions in the postnatal 
period had not progressed far enough to be damaged by anoxia by birth 
except in very serious cases, most evident in the subnormals where the 
retardation is well known. 

The undersized and malnourished physical condition of the great 
majority, more pronounced in the apathetic, began to show up in this 
period and became still more noticeable as they grew older. Among the 
most pronounced were the twelve children born full term of mothers with 
serious cardiac conditions, most of whom had been advised strongly by 
their physicians not to have babies but who coaxed or shopped around 
until consent was gained—all twelve children are serious misfits in 
life (see Case 3). 

Infection in the postnatal period, not only brought about a primary 
anoxia sufficient to cause the brain damage as described, but was also a 
secondary contributing factor in some cases,-thus intensifying the 
damage previously done. Pertussis was the prime cause in the anoxia 
of three hyperactives, one apathetic and four epileptics (one, sub- 
normal); pneumonia of two epilepties, one apathetic and three hyper- 
actives (one, subnormal premature); while both pertussis and pneu- 
monia were responsible in the case of one apathetic. Probably the re- 
sults were due to the oxygen deficiency in the pneumonie areas, and to 
the aftereffects of cerebral hemorrhages occasioned by coughing 
paroxysms, as well as the necrotized cells, edema, and scattered petechial 
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hemorrhages, with chromatolysis of cells, such as are found in animal 
experimentation in asphyxia. A second period of anoxia was suffered 
from pertussis in four cases and from pneumonia in four cases. Convul- 
sions accompanied one ease of pertussis and two cases of pneumonia. 
Ability to sit up was lost for over four months in one pertussis case 
and in two pneumonia cases, while one child had to relearn to walk after 
pneumonia and one, rendered epileptic and also subnormal by the 
pertussis anoxia, also showed strabismus and moderately severe neuro- 
muscular incoordination afterwards. 

The Runabout Age.—aAs soon as the child ean run about and so en- 
large his environment and the innumerable stimuli therefrom, especially 
the social ones, all undesirable symptoms are noticeably increased. As 
a result, most hyperactives are unable to take day naps after 2 years of 
age, while the apathetics need even longer ones and would continue them 
until 6 or 8 years of age if allowed to do so, even though they show 
the same lack of control as the hyperactives if badly overstimulated. 
Neither can the child hold himself to any line of action—the apathetic 
because he cannot gear his lethargic reactions to the pace of the life 
about him, while the hyperactive is at the mercy of his distractability 
which keeps him dashing from one thing to another without pause for 
thought. Parents all complain that they do not seem to take in what is 
said, discipline has no effect, and they do not learn from experience. 
Speech is defective, as a rule, largely from imperfect listening and 
repetition, stuttering is common, and information picked up is unreliable 
and fragmentary, no matter how high the mentality. Hardest for them 
to endure is social contact with other children, since they cannot conform 
to group play and with continued frustration the strain breaks even the 
apathetic and he, too, becomes uncontrollable; epileptic attacks may be 
precipitated. 

For years the behavior of all does not rise above the primitive reactions 
of the instinctive-emotional level, leading to the old stereotyped be- 
havior—always the same response to a given stimulus—this short circuit 
preventing use of the long circuit through the great association areas 
where memories, knowledge, and experiences are stored. 

School Age.—The first years at school are a tragedy for these children, 
especially the bright ones. The apathetic child cannot marshal his slow 
reactions, nor the hyperactive curb the excessive irritability of his 
nervous responses, in time to pay proper attention, concentrate, co- 
operate, or conform to rules and regulations—in short, none of them 
ean participate in the learning process or in school life in classroom or 
playground, like normal pupils. 

Recovery may be sufficient in two, three, four, or more years of school- 
ing to enable these pupils to do normal schoolwork, but by that time the 
rest of their classmates have gone far head and have mastered the in- 
trieacies of reading and arithmetic, and no teacher has time to go back 
to teach them from the beginning as is necessary. In the meantime, 
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the psychological damage done is great—always a failure, always in 
trouble from inability to pay attention, finish work, cooperate or con- 
form, and, even worse to boys, barred from participation in sports and 
games by their hair-triggered nervous and emotional instability. 

Personality Development.—Besides the blighting and warping of per- 
sonality as demonstrated by the behavior previously reeounted, an ar- 
rest of personality development as a whole seems to oeceur, holding them 
at a lower level of behavior, perhaps because maturational mechanisms 
have been interfered with by the anoxia. Primitive reactions usually 
outgrown in infaney continue through the runabout age or longer—no 
respect for personal or property rights, destructiveness far bevond ordi- 
nary, overwhelming jealousy extending even to adults, cruelty to animals 
and little children and rages with whole body reactions. 

Another finding was that practieally all of the children rendered 
hyperactive by the anoxia developed an aggressive personality with 
which to meet the world’s assaults, while the patients reduced to an 
apathetie state usually avoided conflicts with the world by developing a 
submissive personality which was maintained except under great strain 
at which time self-control was lost, or in adolescent upsurges against 
authority, such as crop out at that time in some meek, submissive endo- 
erine eases (also lacking in nervous energy)—-all of which raises the 
question in mind as to how much the fundamental division of persons in- 
to aggressive and submissive is influenced by the mere possession of 
given degrees of nervous energy or irritability. Some of these sub- 
missive patients had silly spells, seemed off in the clouds frequently, and 
sometimes even queer. 

Home Effects. -The presence of one of these children is a disturbing 
element in the home sinee he cannot fit into the smooth routine of an 
efficiently conducted household (or any other, for that matter), ean- 
not cooperate, and is a source of irritation and dissension if there are 
siblings, or chores to be done. He demands much more than his share 
of the mother’s time daily for long vears since she has to attempt to 
regulate his sleeping habits, force him to eat enough at each and every 
meal, to get bathed and dressed, to finish what he starts, to follow di- 
rections and to get anywhere or do anything on time. Many of the 
mothers showed signs of being near the breaking point: voung mothers 
regretted not having enough strength left to bring up other children, 
much as they wanted larger families. 

As a final result, one or both parents of 49 per cent of those with 
complete histories turned against these children—a shocking number 
when one reflects that rejection of itself is enough to throw a ehild off 
balanee. 

Social Effects——Parents of 64 per cent freely admitted that their 
children really liked no one at all, some of them evidently being com- . 
fortable only in the presence of neutral adults who served as a refuge, 
and some—those without a cruel streak—only with little ones who 
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could not cross them and toward whom they could take on a protective 
or bossy role. On the other hand, parents of 68 per cent volunteered 
that their offspring were not liked by anyone, some accepting it as a 
natural sequence, some puzzled, and some bristling at the affront to 
family pride. 

Movie and radio nonaddiction was most unusual, considering the 
amount of social prestige as well as peace and quiet lost while not thus 
employed, but fifty out of seventy-two, or 70 per cent, had a record of 
little or no indulgence, while thirty-three of the same number indulged 
in none whatever after an initial few trials—a strong testimonial to the 
very serious nervous condition of these patients. A number reported the 
strain could not be endured until 8, 9, 10, 11, or more vears of age. 

Treatment.—It is most cheering to be able to report the ameliorating 
effect of the wholehearted cooperation given in the great majority of 
homes and schools, once the picture was seen that these children were 
cripples no more responsible for their crippling than a polio victim. 
Even most of the rejection was modified, though some parents will never 
be able to give them love, or even liking, but the worst of the sting, the 
whiplash of persecution went, and life became much more endurable. 
Practically all parents and teachers, realizing these children possessed 
intelligence, had thought their misbehavior deliberate, defiant, and a 
flouting of authority, leading to a never-ending contest for power. With 
this conception removed, a note of tolerance crept into voices and man- 
agement, and unexpected, likeable traits had an opportunity for expan- 
sion, even though constant irritation and correction must remain. More- 
over, playmates at home and classmates at school sensed this change in 
attitude and insensibly took it on themselves, with surprising improve- 
ment in the social status of the afflicted. 

Improvement, and even recovery in some cases, is largely dependent, 
not only on the depth of the anoxia experienced and its effects on the 
given nervous constitution, but on preventive measures taken to so con- 
trol the environment that the primitive short-cireuiting of behavior 
patterns that is so devastating to their self-control may not be deepened 
beyond the possibility of change, in order to allow the establishment of 
the more intelligent long-cireuiting patterns through the association 
areas. This does not mean indulgence, but a careful planning and guid- 
ance throughout the day’s routine and a cessation of strain just as 
soon as premonitory signs appear, especially in social contacts.  At- 
tendance at nursery school or kindergarten will undo the best of home 
training. Even entrance into the first grade of regular school should 
be postponed until a fair amount, at least, of attention and concentration 
ean be given, or they will become the miserably unhappy school failures 
pictured previously. Self-control in any and every way must be ap- 
proved; initiative and self-confidence, rewarded; and normal funetion- 
ing in any field of endeavor, encouraged ; just as one cheers on a toddler 
to take his first steps. 
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Results of treatment cannot be presented with the usual figures largely 
because the present shifting character of the San Francisco population 
brought in many of these cases and the same shifting interfered with 
the usual follow-up. A conerete example might serve to show how 
cortical control and integration can be improved with treatment, as in 
the striking improvement in intelligence quotients that followed in six 
eases with follow-ups. From 74 to 97 in three years was the record of 
an apathetic pertussis victim referred at 4 years of age for not talking. 
From 85 to 100 in three years followed efforts with a 5-year-old hyper- 
active, anoxie from the effects brought about by too much quinine and 
pituitrin. An apathetic, placenta previa case, 7 years of age when seen, 
rose from 105 to 132 in two years with remarkable cooperation. An epi- 
leptie child, cyanotic at birth from compression of the cord, improved the 
use of his mentality from 94 at 7 years to 122 at 12 years, with attacks 
under control. During a year’s time the I.Q. of the second born of 
identical twins, asphyxiated for three minutes to a hyperactive degree 
(and strongly ‘‘agin’’ the world), changed from 73 to 92 by 3 years of 
age as directions were almost literally followed especially in avoiding 
friction and strictly limiting social contacts. From 80 to 99 was another 
change in a distressingly jerky, 5-year-old hyperactive (excess of oxy- 
tocies) with the outlook good for further inerease as the child is still 
in the period of improvement. 

Recovery.—In the behavioral aspects under consideration, recovery 
is undoubtedly a very slow process when undirected, extending over a 
period of years, many never making more than a partial recovery. One 
aspect that the mother never fails to notice is that of recovery of appe- 
tite, as it marks the end of a nerve-racking chore for her. The earliest 
took place at 3 years of age, another at 5 years, several at 6, with the 
rest seattered evenly up to the age of 12. With the time of recovery 
extending into the twelfth year, there were sixty-nine of the ninety-seven 
intelligent children in the series who were still within the period of possi- 
ble improvement, being less than 10 years of age. All of those with whom 
contacts could be maintained were reported as making surprising im- 
provement from the parents’ point of view. Ten were well on their way 
to reaching a satisfactory level, and three had seemingly made a full re- 
covery, one by the age of 12, one by 10, and one by 13 years of age, at 
which time they were apparently living up to their potentialities and 
taking a normal part in life. Cooperation by physicians could raise 
this score greatly and thus prevent much of the distressing, crippling 
effects on these patients’ lives. 

Causative Factors.—In the anoxia experienced by these patients, caus- 
ative factors fell into three classes: (1) the unavoidable; (2) that due 
to lack of adequate facilities or of a sufficient degree of skill on the part 
of the obstetrician; and (3) the inexcusable, due to a lack of up-to-date 
knowledge and training, and apparently (to one used to protecting 
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children) to indifference to the harm done the baby so long as a profit- 
able practice could be maintained, as in the undue pampering to the 
mother’s ease and comfort in the various forms of ‘‘painless delivery,’’ 
for which the baby ean pay a shockingly severe penalty (see Case 4; 
another was rendered subnormal in intelligence). The percentage of 
preventible damage done (as viewed by a pediatrician) was large—27 
per cent in the field of oxytocics, analgesics and anesthetics—the total 
approaching that given by leading obstetricians for preventible neonatal 
mortality from anoxia—in the neighborhood of 50 per cent. 

Incoordination.—Various grades of neuromuscular incoordination, 
from tremors and twitching to athetosis and crippling spasticity were 
found throughout the three classes of both intelligent and nonintelli- 
gent patients, with the worst accompanying the deepest oxygen de- 
ficiency. Myelination of neurons and axon fibers bears a definite re- 
lation to the coordination of reactions and takes place, as a rule, just 
before the coordinated movements are needed by the developing body 
and is evidently interfered with by the effects of the anoxia. Twelve 
patients showed a very coarse tremor at times, involving the whole body 
and interfering with the use of eating utensils. 

The Future——The success of these personalities crippled by the ef- 
fects of anoxia was glimpsed in the cases of three intelligent women who 
also had suffered from birth anoxia, one who has continued too apathetic 
to take on responsibilities, with disastrous effects on her husband, boy, 
and home, now wrecked; the second who has incapacitating headaches 
under any strain, loses control of herself when the children quarrel, and 
has been a failure in two marriages; and the third, a bright, hyperactive 
girl with a voice like a saw being filed, is forced to earn her living in an 
inferior position away from contacts with the public on account of her 
lack of nervous and emotional control under stress. Dysmenorrhea is 
very severe in both these hyperactives, the last one usually going into a 
state of delirium. Socially, avoidance of both oecurs on account of their 
hyperexcitability and unreliability. 

Conclusions.—The anoxia occurring in 132 children, of whom 97 were 
intelligent, was found to have damaged the central nervous system of 
every child enough seriously to affect his subsequent behavior. The 
lesser degree of anoxia caused abnormal, hyperactive behavior; the 
greater caused apathetic behavior incompatible with normal living, these 
two divisions with some gradations also showing in those in whom the 
anoxia caused epilepsy in addition, and in all 35 of those reduced to 
subnormality in intelligence as a further effect of the anoxia. 

Arrest of physical, mental, nervous, and emotional, as well as per- 
sonality development took place throughout the series. Recovery of nor- 
mal functioning took place in the untreated child in from 5 to 12 years 
of age, at least partially. 

The presence of these intelligent children is a burden in the home, a 
source of irritation in social life, and a sore trial at school. Rejection 
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was shown by parents of 49 per cent of them, 64 per cent of the victims 
consistently had no liking for anybody, and 68 per cent were said to be 
disliked by others. 

With any suspicion of anoxia in prenatal, natal, or postnatal periods, 
babies delivered with normal color, time of erying, or recovery from a 
temporary asphyxia, cannot be pronounced normal until sufficient time 
has elapsed for the damage done to the neurons undeveloped and un- 
myelinized at the time of the anoxia, is disclosed, and the sequences of 
the normal growth processes shows no interference in the unfolding of 
one maturational mechanism after another as expressed by normal 
functioning in the first few vears of life. 

The problem arises as how to bridge the chasm that seems to exist be- 
tween the life of the baby in the obstetrician’s field and that of the 
same baby in the pediatrician’s territorv. Something of value to both 
specialists, and most valuable to the child, seems to have been lost in 
that chasm. Suggestions are now in order for building aforesaid 
bridge. 

CASE REPORTS 


Case 1.—Boy, second-born of identical twins, 10 vears of age; L.Q., 
97 (revised Stanford-Binet scale). 

Birth History._—Prenatal conditions satisfactory. Mother conscien- 
tious and intelligent. Drunken doctor had to be brought in at the point 
of a gun by the father, during a snowstorm that necessitated a home 
delivery. Mother had been ‘‘holding back’’ the twins by keeping her 
legs tightly crossed. No anesthetic used. The first-born was delivered 
easily, cried at onee, was a good red color, and weighed eight pounds. 
The doctor ordered the mother to push the second baby back while he 
attended to the first. She gave a big push on the babv’s head and was 
surprised by how far up the baby seemed to go. The head descended 
again in fifteen minutes and the baby was delivered looking lifeless and 
gravish white in color and could not be made to breathe for another ten 
to fifteen minutes. Weight, 644 pounds. The doctor examined the 
placenta, pronounced them identical twins and said the seeond-born 
could not live. In about ten hours, aspiration pneumonia was noticed, 
severe coughing paroxysms leaving the baby blue and exhausted. He 
could not swallow until after three days. 

Infancy.—The dingy white color (nails bluish) did not disappear for 
three months. Neither could he make any spontaneous movements. If 
the mother placed his hand on his chest, it staved there until she re- 
moved it. He slept so heavily that he had to be awakened forcibly every 
few minutes during the feeding period to continue his imbibitions. The 
first-born was a lively baby, normal in every way. 

Later _ Development.—Teethed at eight months, walked at twelve 
months and began to say words at 244 vears, at the same time as the 
first-born. 

Sleep.—His desire for sleep seems never to have been satisfied to date. 
He never awakens of his own accord even after fourteen hours of sleep. 
Took long naps until he started to school. He has always cried, moaned, 
grunted, and called out in his sleep and wakens frequently in a state of 


terror. 
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Eating.—He has shown no interest whatever in food, which the mother 
has had to foree in for three meals a day, every day in the vear for nine 
years, at the end of which time he began to show a little liking for it. 
He looks at food ‘‘as if it were sawdust,’’ and as his sister deseribed it, 
chews it with ‘‘a pained expression on his pan.’’ He will exert himself 
to spear a mouthful, then rest his elbow on the table, fork up, stare off 
into space, and only finish the trip to his mouth when someone insists 
on it. 

Dressing.—He has never been able to finish getting ready for break- 
fast or school on his own initiative. Nor does he ever sueceed in coming 
when first called or in reaching home on time. 

Nervous and Emotional Instability—He has always been timid and 
clinging, fretful and whiney, erying ‘‘awfully easy,’’ and going to pieces 
at the least provocation. If he is hurt the slightest bit, he ‘‘almost col- 
lapses and acts as if nearly killed."’ Should something go wrong, he 
turns white, loses his breath, and is likely to lose his last meal also. He 
worries and is full of fears and seems ‘‘haunted by apprehensions of 
awful happenings,’’ like his father’s death in an accident. When 
crossed, his quiet demeanor vanishes and he goes wild with excitement, 
strikes, throws and works himself up into a rage. His bullying twin 
and bossy older sister are very successful in keeping him worked up- 
‘their fighting is terrible.’’ Any correction or punishment is futile if 
he is at all excited. 

Social Adaptation.—This is exceedingly poor. He might like to be 
friendly like his twin but cannot make advances. At the least rebuff he 
‘‘draws back into himself,’’ sometimes turns sick and may vomit at 
times. The mere presence of children throws him off balance and there 
are always some of them who consider it fun to pick on him and *‘ get 
him going.’’ At times he can play quietly with a younger child but as 
a whole cannot mix and is left out of their play life into which it seems 
he cannot enter. He pulls back from ail new experiences. If he over- 
exerts, his head begins to hurt. If he runs much, his face becomes mot- 
tled, his lips bluish-purple (has a heart murmur), he looks bedraggled 
and has learned to hold his breath to make the pain go. His twin is 
husky and popular. 

School Adaptation.—His school life is even worse than his home and 
social life. The teachers learn he has average intelligence and resent his 
inability to hold himself to the task at hand, to pay attention, to follow 
directions, or to concentrate on a problem. He never gets around to 
conforming or cooperating and shows just as much interest in learning 
as he does in eating, and, as a result, is a complete failure in reading and 
arithmetic to the great annoyance of his instructors who usually consider 
his behavior as deliberate meanness, keep up an unending process of 
nagging, and bombard his home with complaining notes. Any work he 
does is always messy and never completed. The twin learns easily and 
has no difficulties outside of some misbehavior, while the patient is a 
failure in everything at home, at school, and in his social relations. 
(The family moved on to another defense area. ) 


Case 2.—A girl of 13, with a mental age of 19 years and an intelli- 
gence quotient of 144, livid for two weeks after birth, in whom major 
attacks succeeded the minor ones at 12, complained that after the third 
major attack in high school, she didn’t seem to have any more friends, 
her two chums began to avoid her, and no more invitations to parties 
ineluded her. Nor was she placed on school programs any more. She 
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was dropped from the school orchestra and was not allowed to take part 
in sports, games, or even gym activities, all of which she had greatly 
enjoyed. Her dentist refused to do further work on her teeth. Later, 
after she had been deteriorating rapidly since first seen, even though 
under the medication of her home physician, she said she thought some- 
thing was wrong because it was so hard to get started in studying, noth- 
ing made sense at first but if she forced herself to keep trying she could 
finally do her schoolwork. If anything went wrong she couldn’t con- 
eentrate for several hours. She was becoming moody, suspicious, re- 
sentful and hard to manage—a marked change in behavior. 


Case 3.—Hyperactive boy, 9 years of age; I.Q., 112. Complaint prob- 
lem; disciplinary measures have no effect on the boy’s behavior. Mother, 
an intelligent, efficient, attractive young woman with chronic heart dis- 
ease, who had been forbidden by her physician to have this child, prom- 
ised perfect cooperation if he would consent to care for her through 
the pregnancy, to which he finally agreed. She was put to bed for most 
of two years and in spite of being kept on quinidine and digitalis 
throughout, suffered from dyspnea much of the time. No fetal heart 
beats were heard the last two days before birth, the doctor prepared to 
remove a dead fetus with forceps but delivered a live baby, white as to 
color, who did not ery until after the mother had been sewed up; birth 
weight, 8 pounds. The mother’s condition afterwards was so poor that 
she had to stay in bed most of the next three years, gave as little at- 
tention as absolutely necessary to the baby and said she has never felt 
any love for him. 

He was very fretful and overactive from the first, jerking about and 
fussing continually. He slept very badly from birth on, and has always 
been a restless sleeper, moaning, screaming, and having night terrors; 
has an intense fear of the dark. The mother still has to sit outside his 
door or he won’t go to sleep but pulls his room to pieces. He wakens 
very early, long before anyone else, demands to get up at once and be- 
gins throwing things at his brother, threatening to beat him up and 
smash his toys. There has always been trouble with eating, the mother 
having to spoon in food for years. He did not begin to like food until 
8 years old. He eats too fast and in a piggy fashion if not watched, 
is always jumping up from the table, jiggles everything and is ‘‘just as 
likely as not to throw his shoe into the food’’ if the parents do not keep 
an eye on him. He did not talk until 2 years old, could not be under- 
stood and even now does not speak distinctly. 

Since learning to walk, he has always been in constant motion, digging 
holes as far as possible in the plaster, running bath water all over, 
shooting with pin darts at the window blinds as targets until in shreds, 
and while sick enjoyed smearing food over the walls. He held his breath 
as a baby, banged his head up to 2 years and has always gone into ter- 
rible rages if crossed. Usually hits any member of the family when he 
passes and has ‘‘terrific’’ trouble with his sister and younger brother of 
whom he is extremely jealous. 

He packed a grip and ran away at the age of 2% years, and refuses 
to stay in the yard even yet. He still steals from others and is the 
‘biggest liar you ever saw.’’ He has always been very destructive, 
smashing anything and everything within reach. He is mean to animals 
and instead of needing to be protected, his mother found others needed 
to be protected from him. He has never been friendly and doesn’t like 
anybody. He has always had a chip on his shoulder, always demanded 
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attention, showed off and tried to run everything. Is still negativistic 
and when told to do anything by his parents, says, ‘‘I won’t; just try 
and make me.”’ Lately, threatened his mother, ‘‘I’m going to tell every- 
one you drink and get drunk.’’ When sent to take his sun bath on the 
upstairs porch, he will let himself over the edge and hang suspended by 
the hands, or will mount the narrow railing about the porch and pro- 
ceed to do fancy setting-up exercises while on his precarious perch, 
which drives the neighbors nearly distracted. 

He is allowed visitors but once or twice a week as he goes wild if with 
them long. He is not friendly to visitors, refuses to play if they won’t 
play his way and sends them home. He is aggressive and as ‘‘stubborn 
as any mule.’’ He has chores to do but makes no attempt to do them 
unless his mother stands over him. He cannot tolerate movies and the 
radio has been left broken for a long, long time. 

In the tests he came in with a hard, suspicious expression and a de- 
fiant attitude, trying to get a rise by such remarks as, ‘‘My mother uses 
a horsewhip on me.’’ There were a few points on which his emotions 
broke through his hard-boiled attitude—his bitter quarrelling with his 
sister, his hostility to other children, his fears and his concealed sensi- 
tiveness to his physical defects—protruding ears and undershot jaw. 
He was very emphatic that he would never marry ‘‘because I might 
have a boy like me and that would be awful.’’ He pronounced with 
much feeling that the thing he liked to daydream of doing was jabbing 
injections into people. The mother had thought that the lack of love on 
the boy’s part was due to his never having been loved. 

Treatment was discussed along the lines previously given and in three 
weeks’ time, the report came in that there had been a noticeable change 
of atmosphere, so much so that the 6-year-old wanted to know what 
had happened to the place. Father actually cooperated though he didn’t 
think much of some of the directions. The patient had been better at 
the table, had nearly stopped his hitting, had been cooperating with 
his mother at the household tasks, even to cooking, and had improved in 
every way. In another three weeks the neighbors volunteered that they 
thought he was a great deal better, much improved. A slow improve- 
ment has continued to date. 


Case 4—An uncanny-looking little girl of 7 was referred for 
stumbling, falling, and muscle incoordination. The mother objected 
because she ‘‘gets food all over her face when she eats,’’ and the teacher 
complained she could not accomplish handwork. 

Birth History —Mother was in a good physical condition, had a nor- 
mal pelvis and was very elated over the coming of the baby. Full term; 
birth weight 6 pounds, 11 ounces. The mother had thought a painless 
delivery (guaranteed) would be pleasant. She knew nothing of the birth 
after the first injection of pituitrin and nembutal. Eighteen hours of 
treatment followed, with injection of scopolamine and morphine, suc- 
ceeded by injections of hyoscine, morphine, and caffein, and ether during 
the delivery. 

Forceps bruises were on the face, and stitches had to be taken in the 
uterus and vagina. The baby was white when the father saw her soon 
after birth and remained so for several weeks. She could not move for 
several months, and looked as if she could not possibly live. She re- 
mained in a very heavy sleep except when shaken or spanked to wake 
her up enough to feed. 

The pediatrician forbade the mother to feed her for longer than 
twenty minutes though not even one-half the bottle would be taken in 
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spite of the shaking. He also forbade any forcing or coaxing to eat at 
any time and the mother followed directions implicitly. The baby looked 
‘*dreadful’’—the mother didn’t see how she could live (unconscious 
wish?) especially after a long intestinal disturbance. Sitting up was 
delayed until 9 months. 

Present Condition.—Still sleeps heavily, needs more sleep than usual 
and took naps until school age. Dressing took forever. No sign of 
appetite until 6. Attention easily distracted, never finishes anything, 
had tantrums and lacks emotional control. Chooses to play alone. Co- 
operates in nothing. 

In the mental tests she had foolish spells and was extremely slow. 
Special measures had to be taken to gain her attention and to hold it. 
She expressed herself poorly, only listened to part of the directions given 
and acted so much like a subnormal as she peered at things with a silly 
grin that it was a surprise to find her normal in intelligence, 1.Q. 91. 

After a birthday party a month ago it took her two hours to traverse 
the few blocks home. The next two mornings it took her until 11 o’eloek 
to reach school. She never comes home on time and when the mother 
searches the neighborhood she usually finds her playing by herself with 
sticks and stones. 

The mother volunteered that she had never loved the child, and for 
years was perfectly indifferent to her existence. She is certainly an un- 
prepossessing bit of humanity. A note just received from the mother 
says treatment is ‘‘bringing good results,’’ the child is ‘‘blossoming 
with the added attention and help and is much more cooperative,’’ ‘‘the 
home atmosphere is happier,’’ and ‘*the household runs more smoothly,”’ 
and so on. 

















THE VALUE OF SERUM PROTEIN DETERMINATIONS IN 
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HE following is the discussion of a case of exfoliative erythrodermia, 
toxemia, intermittent edema, hypoproteinemia, with fatal termina- 
tion in a patient afflicted with so-called ** Leiner’s disease."* 

In 1907 Carl Leiner of Vienna’? described a series of cases of gen- 
eralized exfoliative dermatitis, occurring in newborn and older infants 
which often terminated fatally, especially in those who had been breast 
fed. 

While most European authors have accepted Leiner’s disease as a 
distinet clinical entity, American writers appear not to have done so.* 

The condition is a generalized exfoliative dermatitis or desquamating 
erythrodermia, appearing in early infaney. According to Leiner it is 
most likely to develop in newborn, breast-fed infants, but may also 
develop in those who are older and artificially fed. It may begin on 
the sealp and face and simulate for a period infantile eczema of the 
seborrheic type. It also may develop first on the buttocks and gluteal 
folds as a dry, reddened, infiltrated area, associated with desquamation. 

The desquamation may vary from fine branny seales to large flakes 
of the so-called **potato-chip’’ type, or they may be of the greasy 
variety as seen in seborrheic dermatitis. The extent of the infiltration, 
present in the skin, is variable. The erythrodermia is usually of the 
dry type, but the moist variety may supervene. 

The progression of the eruption varies. The whole integument may 
become involved in a few days, or many weeks may elapse before the 
eruption becomes universal, even to the shedding of the finger- and toe- 
nails. 

Edema is frequently associated with the eruption and may give the 
wrong impression of the nutritional status of the patient. The edema 
may be intermittent, and during the remission stages the extreme ema- 
ciation of the patient may become evident. Associated with the skin 
condition there may or may not be severe constitutional symptoms of a 
toxie nature. Intermittent fever, toxemia, diarrhea, and albuminuria 
may occur. The nutrition often suffers to the extent that a stage of 
athrepsia develops. Generalized glandular enlargement is frequent. 

The course of the disease is variable. Many patients, while exhibiting 
universal erythrodermia, which may persist for weeks, continue to be 
well nourished, to develop normally, with or without oceasional diarrhea 
and mild toxie symptoms, and finally to clear up and return to normal. 
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Such patients usually show a normal serum protein level. In severe 
cases one usually finds early hypoproteinemia associated with toxemia 
and edema. Such cases usually tend to a fatal termination with symp- 
toms of athrepsia, intestinal toxemia, and pneumonia. The serum pro- 
tein level can thus be used for prognostic purposes. 


ETIOLOGY AND PATHOGENESIS 


Leiner believed that, while the condition sometimes occurred in arti- 
ficially fed infants, it usually oceurred in those who were breast fed; 
moreover, that the prognosis in the breast-fed infants was usually bad. 
He thought that the skin reaction as well as the other symptoms were 
in the nature of a toxic response to pathogens generated in the gastro- 
intestinal tract. Mayerhofer and Krajnovie-Lypolt® believed the pri- 
mary causal factor to be a hormonal disturbance which caused to develop 
certain allergic or toxie substances affecting the skin and gastrointestinal 
tract. Hill® believed the condition to be a seborrheic dermatitis with 
an allergic reaction, not influenced by the diet. Thelander,’ too, thought 
that the diet had no influence in the treatment and was not an etiologic 
factor. Kaufmann® considered it as a seborrheic eczema. Shlesinger® 
attributed the cause to a congenital defect of the skin. Sutton and 
Sutton* hesitated to consider the disease a specific etiologic entity. They 
believe that these eases are primarily manifestations of a simple coccic 
superficial dermatitis and that the exfoliative character of the eruption 
is a by-effeet of ill-advised local medication. 

From a survey of the literature it has been found that the majority 
of these cases show a low serum protein level. '® In the case we 
are about to discuss this was the outstanding laboratory finding. In 
attempting to explain the phenomenon of the low serum protein level 
in Leiner’s disease, it is possible that the starvation factor might de- 
serve consideration. Many of these cases are treated as allergic-atopic 
eezemas and subjected for long periods to diets too low in calorie value 
and deficient in protein content. Chronic malnutrition, from whatever 
eause, and particularly dietary deficiency of protein, is invariably asso- 
ciated with a decrease in plasma protein (nutritional edema, war 
edema). The starvation factor affects especially the liver, which is a 
protein reservoir." Addis and associates’ found that in long periods of 
starvation the liver lost 40 per cent of its protein. In prolonged starva- 
tion the liver function may be impaired or injured so that the organ 
may lose its ability to regenerate protein even though it may be sup- 
plied again orally or parenterically in the form of plasma or amino acids. 
Kerr and associates'* found that the depletion to a concentration of 1 
per cent of the serum protein was always followed by fatal shock. 

In Leiner’s disease it is possible that the noxae responsible for the syn- 
drome may injure the liver so that its function of protein regeneration 
may be impaired. The prolonged loss of serum through skin exudation 
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in Leiner’s disease also tends toward lowering the plasma protein level. 
The process may be analogous to what occurs in cirrhosis of the liver 
where large amounts of plasma protein are lost by way of the ascitic 
fluid. 

CASE REPORT 


C. P., a white, male child, born Jan. 20, 1943, was admitted to the 
Milwaukee Children’s Hospital Sept. 19, 1943, at the age of 8 months. 
The child was the fourth offspring of a mother 38 and a father 41 
years of age. At the time of admission no illness was reported in the 
family and there is no familial allergy known to the parents. One aunt 
suffers from psoriasis and further questioning revealed that another 
child of the family developed a rash on the hands and feet when fed 
whole milk. Skimmed milk did not have that effect. The mother had 
prenatal care, a negative blood test for syphilis, and stated as the only 
prenatal difficulty some edema of the legs during pregnancy. The de- 
livery was described as normal; however, the child was cyanotic and 
according to the information given by the mother was thought to have 
a cerebral hemorrhage at birth, although no reason for this statement 
could be found. The birth weight was 11 pounds, 7 ounces. The past 
history of the patient revealed an attack of pneumonia at the age of 3 
months, after which he developed ‘‘eczema,’’ starting on the face. The 
eezematous process remained localized on the face. However, the child 
developed whooping cough at 4 months of age. Coincidental with the 
development of pertussis, the eezematous process became at first gen- 
eralized and later universal. The cough remained persistent until death. 
The child’s diet at first was Carnation milk. When this was changed 
to fresh milk the skin lesions appeared according to the description given 
by the mother. Goat’s milk was tried for several weeks and for the 
last two weeks before admission, soybean formula had been given. The 
rest of the diet was composed of the usual baby food products: oatmeal 
and vegetables, also apple sauce. It was thought that orange juice 
caused increase of the skin irritation, so it was omitted and prune juice 
given. Contacting factors did not seem to have influence on the severity 
of the skin inflammation. 

The entrance complaint on Sept. 19, 1943, was eezema and the physical 
examination revealed: ‘‘The skin of the whole body was covered with 
a red, irritated and roughly scaling eruption, covering every inch of 
the body.’’ The child tried to scratch, whenever not restrained. The 
rest of the physical examination was negative except for swelling of 
the face, especially of the eyelids. The temperature on admission was 
subnormal and remained so for one week, after which time the tempera- 
ture returned to normal during several hours of the day or even for 
periods over twenty-four hours. Only terminally when the patient 
developed bronchopneumonia did the temperature become elevated. The 
Kline test for syphilis was negative. The urinalysis on admission was 
essentially normal, showing only a very faint trace of albumin. The 
white blood count was 18,800. The Schilling index was close to normal. 
The hemoglobin was 16 Gm., indicating some amount of dehydration. 
There was an eosinophilia of 14 per cent.** The treatment consisted of 
borie acid compresses and mineral oil applications to the skin, phenol- 
glycerin ear drops, ascorbic acid tablets, and a Sobee-water-Dextri-Mal- 
tose formula. Two days after admission, vitamin A was added and the 
borie compresses changed to borie acid baths. On October 5, sixteen 
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days after admission, an allergic elimination diet was ordered and it 
was started the next day. Apparently the physician in charge based 
the rationale of the treatment on the supposition that food factors were 
the cause of the ‘‘eezematous”’ eruption, hence various diets were tried. 
Castor oil application to the lower extremities was tried on October 
12. The elinieal notes during the first month of hospitalization under 
this regime stated an essentially unchanged condition; showing tempo- 
rary improvement on one day to be followed by aggravation of the skin 
condition the next day. The urinalysis was repeated and showed no 
remarkable change and the blood count changed toward the normal with 
progressing hydration. On October 18, exactly one month after the 
admission of the patient, a sudden change occurred. Whereas the child 
had appeared well nourished, he suddenly seemed to become so de- 
hydrated as to show nothing but ‘‘skin and bones.’’ This was due to the 
rather sudden regression of a solid edema, which had given the child 
the appearance of being well nourished. Besides he developed a severe 
diarrhea, the urine showed sugar and thrush developed in the mouth. 
The diet was changed to skimmed boiled milk and Dryeo mixture, a 
canula was inserted into the ankle vein and salt solution and plasma 
was given. A preseription of opium and bismuth was administered four 
times a day. The blood count on that day showed 35,300 white blood 
cells, with an approximately physiologie differential count and a hemo- 
globin of 13 Gm. There was only one per cent eosinophiles. During the 
next days the white blood count was found to be somewhat lower, but 
remained above the normal values and the eosinophile count increased 
to 8 per cent. During the next week the condition of the patient im- 
proved and he ceased to have diarrhea and developed new edema. At 
this time it was believed that the nature of the process was no longer 
an eezematous one. On November 2, after consultation, the condition was 
recognized as erythrodermia desquamativa. This diagnosis was made on 
the basis of the universality of the eruption, the type of exfoliation pres- 
ent, and the concurrent edema. On this day, because of the edema pres- 
ent, it was thought advisable that a serum protein and an albumin- 
globulin ratio determination should be made. Such examination showed 
the amazing values of 1.8 Gm. of total protein per 100 ¢.c. of serum, 
with 1.2 Gm. albumin and 0.6 Gm. globulin, which makes a ratio of 
2:1. The nonprotein nitrogen was 30 mg. per cent. More plasma was 
given on several oceasions and also two transfusions with citrated whole 
blood. On November 5 an x-ray picture revealed bronchopneumonia. 
The patient did not respond to the plasma therapy properly, although his 
total protein went up to 4.2 Gm. on November 11. During the last 
days, the patient showed an extreme dehydration. The skin appeared 
to be covering just the bones. The subeutaneous tissue and muscle 
seemed to have melted away. Plasma and blood transfusions as well as 
satisfactory oral fluid intake did not improve the condition. On Novem- 
ber 12, the temperature started to raise and finally went out of control. 
On November 15 the patient expired. 

Diet.—The diet of the child consisted of the usual infant formulas of 
canned milk, fresh milk and goat’s milk while at home. For the first 
two weeks of hospitalization the child was put on a Sobee formula, whieh 
had been neither sufficient in calorie value nor in protein content. On 
October 5, the child was put on an allergic elimination diet with half 
skimmed milk, and from then on the diet always met the optimum protein 
requirements; however, the caloric requirements were not met. Different 
formulas were tried in an attempt to increase the protein content and to 
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adjust the diet to the diarrhea, which developed later. The protein 
requirements were figured on 32 Gm. daily (based on 344 Gm. per kilo- 
gram on an expected weight of 8.9 kilograms).'* This amount was always 
met and exceeded. The calorie requirements were not met, as they were 
considered as 980 calories daily on 110 calories per kilogram of expected 
weight. Since the child was served by tray and the statements of the 
nurses are only approximate indications, as **ate well,’* **had half of the 
food,’’ the exact determination was impossible, but it was estimated as 
being between 600 and 650 calories, which would make a deficit of about 
30 per cent. 

Post-mortem Examination.—The post-mortem examination ratified 
essentially the clinical findings. The final diagnosis read: ** exfoliative 
dermatitis’? with an additional statement: **Leiner’s disease.’’ Addi- 
tional findings were marasmus, thrush, otitis media, bronchitis and in- 
fluenza. 

The examination of the different organs was essentially negative, 
except for some atelectatic areas in the lungs, which might have dated 
as far back as birth. The microscopic findings of the lungs showed some 
infection, which was considered terminal. The liver showed parenchy- 
matous degeneration. The pancreas, too, revealed parenchymatous de- 
generation. The islands of Langerhans were markedly distorted and 
infiltrated with lymphoid cells. The aorta showed a definite thickening 
of the intima and loosely textured edematous fibrous tissue. There were 
inflammatory cells in the media and the adventitia was swollen. The skin 
revealed complete atrophy of the subcutaneous fat bundles. There was 
hyperkeratosis of the epidermis. There was perivascular lymphoid cell 
infiltration along the vessels. The collagen was markedly swollen. 


SUMMARY AND DISCUSSION 

There is herewith presented the case of an infant with a skin condi- 
tion, best classified as erythrodermia desquamativa, which led to the 
death of the patient. 

The question arises as to whether this condition was eezematous at the 
onset ahd later developed into an irreversible and malign type of reaction 
found in erythrodermia desquamativa or whether the condition was an 
erythrodermia at the onset. 

The ease began as a condition resembling seborrhea and infantile 
eczema but developed into a symptom complex corresponding to those 
eases described by Leiner as erythrodermia desquamativa of the newborn. 

The outstanding clinical findings in this case were: 

1. The onset at 3 months of age, of what had been elassified as in- 
fantile eezema, its gradual and continuous progression to the develop- 
ment of a universal eruption of the generalized erythrodermia type. 

2. The recurring edema, the toxemia, and diarrhea. 

3. The extreme degree of hypoproteinemia which was irreversible and 


treatment resistant. 

This patient did receive an adequate protein diet, although the caloric 
value might have been low at times. Whether it is the diet, or the exuda- 
tion of the serum through the skin, or the liver damage, as reported on 
autopsy, which caused the hypoproteinemia can hardly be determined. 
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It was thought advisable to do serum protein determinations in a series 
of patients with infantile eczema present in the hospital, and to use these 
figures for comparison with this case. In Table I are presented five cases 
of infantile eczema and our case of erythrodermia desquamativa for 
comparison of the serum protein levels. 











TABLE I 
PROTEIN 
SERUM PROTEIN CALORIC 
CASE INITIALS AGE PROTEIN INTAKE* ae bene RKEQUIRE- 
(@M.) (@M.) (@M.) MENTTt 
ice. 8m 1.8 41.9 27.0 661 800 
S .. ms & 15 mo. 5.5 20.1 40.0 520 1,200 
3 R. M. 5 mo. 4.5 21.0 20.4 474 800 
4 L. A. T. 18 mo. 5.7 31.0 40.0 912 1,200 
56 L. M. D. 6 mo. 5.1 31.2 20.4 710 800 
6 BSG 3 yr. 6.8 Well-balanced diet, meeting requirements 





*Average of the intake over a 3-day period, prior to serum protein determination. 


tAccording to “Nutritional Yardstick”’ of the National Live Stock and Meat Board, 
considered as “adequate diet.” 


In case 1, presented in this paper, the extremely low level of the serum 
protein concentration can easily be seen. 

In eases 2, 3, and 4 the patients were on special diets. These had 
been inadequate either in calories or in protein or in both. It must be 
assumed that the patients who received an adequate protein diet, but had 
a caloric intake far below the minimum requirements, may have used the 
protein of the food as well as some of their body reserve to maintain their 
metabolism. Indirectly, therefore, these patients did not receive enough 
protein to maintain their blood level. 

In case 5 the patient did receive a well-balanced and adequate diet, but 
had at the time the serum protein test was taken a profuse purulent dis- 
charge from both ears, which might explain the protein loss and reduced 
serum protein level. 

Case 6 shows a serum protein value of normal range. The child was 
on regular infant diet and had a good appetite so that the diet was well 
balanced and adequate in its composition. 


CONCLUSION 


Conditions labeled ‘‘infantile eezema’’ may not always be harmless in 
character but may be the precursor of erythrodermia desquamativa. 
This is especially true in eases which do not show the usual remissions, 
but where the progression of the condition is continuous (Hill reported 
800 cases of eczema with 21 cases of erythrodermia).* The type of diet 
does not seem to influence the condition to any significant degree; how- 
ever, the utmost care has to be taken in the selection of the diet as to 
its adequacy. Special diets, ‘‘allergie diets,’’ ‘‘elimination diets,”’ 
‘‘low fat’’ or ‘‘high protein’’ diets have to be figured out as to their 
caloric values and constituents, in order to avoid starvation effects with 























GLASER AND MARKSON: ERYTHRODERMIA DESQUAMATIVA OF NEWBORN 373 


their consequent tendency to liver injury. From this study it can be 
concluded that every case of so-called ‘‘infantile eezema’’ of prolonged 
duration and without the usual regressions might be considered as po- 
tential erythrodermia desquamativa and the serum protein level should 
be determined. This determination will not only help in the prognosis of 
eases, but also indicate early treatment to replenish the bloodstream and 
thus the liver cells with the necessary protein, before a severe par- 
enchymatous injury to the liver oceurs. Local treatment of the skin 
seems of little or no value. 
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ROENTGENTHERAPY OF HEMANGIOMA OF THE LARYNX 
IN INFANTS 


H. H. Kasapacu, M.D.¢ ann C. P. DonLan, M.D. 
New York, N. Y. ‘ 


N 1940 Seuhs and Herbut' summarized the reported cases of heman- 
gioma of the larynx in infants. The rarity of this condition, especially 
when successfully treated by x-rays, justifies the report of two additional 


“ases. 


Case 1—H. E., a 3-month-old, white female, was admitted to The 
Babies’ Hospital Dee. 3, 1940, with a history of an upper respiratory 
infection of seven weeks’ duration, noisy respirations for three weeks 
and laryngeal obstruction for three days. On the day of admission, 
laryngoscopy revealed a subglottic swelling and an immediate trache- 
otomy was done. Laryngoscopy Jan. 13, 1941, disclosed two rounded, 
red swellings projecting into the lumen subglottically, one from the 
right posterior aspect and one from the left anterior aspect. Laryn- 
goscopy March 5, 1941, and April 5, 1941, confirmed the original find- 
ings and at the last laryngoscopy a biopsy was done. It was reported a 
‘apillary hemangioma, granuloma type. Following biopsy there was a 
temporary infection with Staphlococcus aureus hemolyticus whieh 
promptly responded to sulfathiazole and transfusions. 

As soon as the infection subsided, x-ray therapy was started. From 
June 9, 1941, to June 25, 1941, 1,050 r. in air were administered to 
each side of the larynx through a 5 em. cone with 200 kv., 50 em. 
T.S.D., 0.5 mm. copper plus 1.25 mm. aluminum filter, 150 r. daily dose. 
The dose at the site of the lesion was caleulated to be 1,300 r. 

On May 16, 1941, a laryngoscopy showed moderate edema of the 
cords and ventricular bands as a result of irradiation. The masses 
were obscured by the edema. 

On July 30, 1941, laryngoscopy disclosed complete regression of the 
edema with slight eminence in the region of the right posterior he- 
mangioma. 

Immediately following the tracheotomy in December, 1940, it was 
necessary to aspirate the tube every twenty minutes. Later, from seven 
to nine aspirations a day were required. Aug. 1, 1941, was the first 
day that the patient went twenty-four hours without suction. The tube 
was removed Aug. 9, 1941. 

A laryngoscopy March 28, 1942, disclosed bilateral, symmetrical, sub- 
glottic swelling but no evidence of hemangioma. The tracheotomy 
wound was healed and the patient had an adequate airway. 

May 5, 1944, the patient was well and had developed normally. 


Case 2.—A. M., a 5!o-month-old, white female, was admitted to The 
Babies’ Hospital in September, 1942, with a history of inereasing re- 
spiratory difficulty since 4 weeks of age. The child had a peculiar, 
soft ery from birth. It was thought that the condition was due to an 
enlarged thymus but x-ray films failed to confirm this. Despite the 
labored breathing the child had no cyanosis. 


From the Department of Radiology, Presbyterian Hospital. 
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At 10 weeks of age a tracheotomy was necessary and at operation a 
hemangioma was seen in the left subglottic region. 

Subsequently, small hemangiomas appeared on the lower lip, anterior 
chest, and nape of the neck. The first two of these regressed after x-ray 
therapy (1,500 r. with 130 kv., 25 em. T.S.D., 4 Ma., 1 mm. aluminum 
filter, and five daily treatments of 300 r. each), while the one on the 
neck disappeared after treatment with radium needles. 

The laryngeal hemangioma was treated by x-ray therapy, giving a 
total of 1,000 r. through a 4 em. cone to each side of the larynx with 
200 kv., 50 em. T.S.D., 25 Ma., 0.5 mm. copper plus 1.25 mm. aluminum 
filter, 100 r. daily. The treatment was given from Sept. 11, 1942, to 
Sept. 28, 1942. The caleulated dose at the site of the hemangioma was 
1,280 r. 

Laryngoscopy Nov. 24, 1942, showed that the hemangioma had dis- 
appeared. 

In February, 1943, the patient developed bronchopneumonia follow- 
ing the insertion of radium needles into the hemangioma in the nape of 
the neck under anesthesia. In April, 19438, she suffered an attack of 
pertussis complicated by bronchopneumonia. She recovered without se- 
quellae. Neither of these attacks of bronchopneumonia could in any 
way be related to the radiotherapy of the laryngeal lesion. At no time 
were there any symptoms suggestive of radiation reaction. 

When reviewed in May, 1944, the tracheotomy wound had _ healed, 
she talked without difficulty, had no symptoms referable to the laryn. 
geal hemangioma, and had developed normally. 


In the summary of the reported cases, Seuhs and Herbut' added one 
of their own which histologically proved to be a cellular capillary he- 
mangioma. This case and the two reported here have been appended 
to Table I. 

Hemangiomas of the larynx in infants are believed to be congenital 
and according to the literature are more common in males, although the 
two cases reported here are in females. 

Sweetser® classified hemangioma of the larynx into adult and infantile 
types. In adults the lesions were found usually upon or above the 
voeal cords, while in children all were subglottic. Moore* found seventy- 
three cases recorded up to 1920. In sixty-six cases the location of the 
tumor was stated definitely. Only four, or at most five of these, could 
be deseribed as subglottic. Two of these were in children and three in 
adults. 

SYMPTOMS 


The symptoms in the order of frequeney are obstructive dyspnea, in- 
spiratory stridor, a hoarse ery, croupy cough, blood-tinged mucus, gross 
hemorrhage and fever if there are pulmonary complications. Hemop- 
tysis or hemorrhage is rare and as noted by Seuhs and Herbut' ap- 
peared only after operative intervention. Of the six cases reviewed by 
them, five had one or more periods of remission which they believe might 
have been due to changes in blood volume in the tumor. 
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One should be suspicious of hemangioma in infants with a history of 
recurring, obstructive dyspnea and laryngoscopie finding of a red or 
bluish subglottic mass. The presence of other hemangiomas on the body 
(in the absence of microscopic examination), as in the case of A. M., 
and possibly a response of the laryngeal tumor to irradiation will help 
to confirm the diagnosis. 

In the differential diagnosis of laryngeal stridor in infants, one must 
consider other causes such as small glottic lumen, congenital web below 
the glottis, macroglossia, laryngeal papilloma and eyst, enlarged thymus, 
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: SEXOF AGEIN OUTSTANDING REMIS- LOCATION OF 
—— PATIENT MONTHS SYMPTOMS ~ eee TUMOR 
a Subglottic 
Phillips and Ruh M 9 Dyspnea; stridor; 3 mo. Yes(1) Subglottic and in 
indrawing upper part of 
trachea 
New and Clark F 9 Dyspnea; stridor 6 mo. Not Subglottic 
stated 
Sweetzer M 2 Dyspnea; cyano- First attack Yes(1) Subglottic 
sis; indrawing at age of 
gan 9 days 
Hemangioma of the Upper 
Hofmann MM 2 Dyspnea; stridor; Since birth Yes(1) Upper part of 
indrawing trachea 
Hofmann M 2 Dyspnea; stridor; Since birth Yes(4) Upper part of 
indrawing trachea 
Doubtful 
New and Clark F 11 Dyspnea; hoarse- 5 wk. ' Larynx not ex- 
ness; cyanosis amined 
Levbarg M 24 Dyspnea; stridor; 2 days? Yes Mouth and 
indrawing pharynx, involv- 
ing larynx by 
extension 
Appended 
Seuhs and Herbut M 34 aap stridor; 3 wk. Yes(2) Subglottic 
indrawing 
Kasabach and F 2} Dyspnea; stridor 6 wk. No Subglottic 
Donlan 
Kasabach and F 3 Dyspnea; stridor; 3 days No Subglottic, one on 
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mediastinal tumor and foreign body. In the presence of fever, peri- 
laryngeal abscess and acute infections must be ruled out.* 


TREATMENT 


After the obstructive dyspnea has been relieved by a low tracheotomy, 
irradiation may be started using either radium or x-ray. First, Ryerson, 
then, New and Clark® used radium successfully. Levbarg* obtained a 
good result with roentgentherapy where in Hofmann’s’ case this treat- 
ment yielded a temporary remission. However, if 1,200 r. can be de- 
livered to the site of the lesion, roentgentherapy would be the treatment 




















of choice because of the simplicity and accuracy of application. 
































TABLE I 
[A OF LARYNX IN INFANTS 
ANGIO- 
ASSOCIATED 
3 — ae oP TREATMENT END RESULT PATHOLOGIC 
ELSE- DIAGNOSIS CONDITION 
WHERE 
lottic Hemangioma 
d in No Autopsy None Asphyxia; death Lobar pneumonia 
of after 24 hr. 
No History and laryn- Radium, 250 mg. Improved None 
goscopy (no hours 
biopsy ) 
No Autopsy Intubation, Asphyxia; death None 
unsuccessful same day 
pper Part of the Trachea 
f No Laryngoscopy and Tracheotomy; re- Pneumonia; death Pneumonia 
autopsy moval by tracheo- 1 mo. postopera- 
laryngofissure tively 
f Yes Laryngoscopy con- Roentgentherapy, Marked improve- Bronchitis; pneu- 
firmed by autopsy total 400 r. fol- ment 16 days; monia 
lowed by trache- death 24 hr. later 
otomy 
tful Cases 
Yes History and an- Intubation; radium Symptom free2 mo. None 
giomas elsewhere ater 
Yes Laryngoscopy Intubation; roent- Dyspnea cleared; None 
lv - gentherapy angioma present 
, but smaller after 
== several months 
ded Cases 
? Autopsy Tracheotomy Massive atelecta- Toxic changes in ab- 
sis; died within ducens nuclei 
24 hr. 
Yes Laryngoscopy Tracheotomy; x-ray Good None 
therapy 
on No Laryngoscopy ; Tracheotomy; x-ray Good None 
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CONCLUSION 
Laryngeal hemangiomas in infants may regress with x-ray therapy 
of 200 ky. if administered to children less than 1 year old. The tumor 
dose which proved to be adequate in the two eases reported here was 
1,200 r. given in less than three weeks. <A preliminary tracheotomy is 
indicated. Should irradiation fail, surgical removal, preferably by 
thyrotomy, must be considered. 
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THE SIGNIFICANCE OF DELAYED OSSIFICATION IN THE 
TREATMENT OF CONGENITAL CLUBFOOT 


DonaLp W. Leonarp, M.D., F.A.C.S. 
CAMBRIDGE, N. Y. 


N MEDICINE there are many oceasions when there is a need for 

active treatment even though the mechanism which has produced the 
abnormal condition remains obscure. Most congenital defects fall into 
this category, but there can often be a fair understanding if they rep- 
resent an arrest in a chain of embryonie development which has already 
been observed in its normal sequence. In the treatment of many con- 
ditions this correct concept of the etiology has led to spectacular success 
such as we have come to expect from certain uses of endocrine substi- 
tution therapy, but in other difficulties, such as congenital clubfoot, the 
lack of a similar workable notion of the etiology has been a great handi- 
cap in treatment. For this reason, until someone can satisfactorily ex- 
plain both the cause and the process of development, treatment will re- 
main on the trial and error basis. In the pursuit of a better answer it 
is hoped that the following discussion will provide suggestive material 
for the exploration of a different approach to the problem. 

The modern treatment of clubfoot, whether conservative or radically 
surgical, combines the skillful application of mechanies with pains- 
taking instruction in a follow-up routine. The aims of treatment may 
be termed symptomatic because each stage is determined by the result 
of the measures preceding it. With the use of physical force the de- 
formity is corrected and by mechanical fixation the correction is main- 
tained until certain changes in the structural elements of the foot have 
taken place and a readjustment of the soft parts has been accomplished 
to provide normal weight-bearing and insure against relapse. In spite 
of prolonged treatment, according to this plan, many cases are expected 
to revert to the original deformity as soon as the mechanical restraint 
is released, so that there will finally come a time when the units of the 
foot have structurally matured in an abnormal position which ean only 
be corrected by bone surgery. It would seem that it should be possible 
to determine the exact age which is most satisfactory for suecessful 
treatment of a clubfoot by nonsurgical methods and that complete res- 
toration of a fully functioning foot should be possible at that age in 
every case. Actual experience, on the contrary, demonstrates that there 
are cases of the same age with apparently the same degree of deformity 
which for some reason are destined never to return to normal under the 
routine plan of treatment. How these differ from the others has both- 
ered all who have undertaken to treat congenital elubfoot. 


From the Mary McClellan Hospital. 
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To predict accurately what kind of a result will be obtained by the 
treatment of a given ease is an obvious impossibility. The recurrence 
of deformity after treatment has been usually ascribed to either inade- 
quate overcorrection, too brief mechanical restraint, or incomplete after- 
eare. In other words, the failure is thought of as being the result of 
insufficient rather than wrong treatment. It has also been said that al- 
most any form of treatment will bring about improvement but that none 
will produce permanent satisfactory results ‘‘ without careful and fre- 
quent check-up and diligent cooperation on the part of the parents in 
the carrying out of the home program of treatment.’ This opinion 
fails to explain the eases that relapse in spite of the most careful atten- 
tion to all of these phases of the treatment and it also does not explain 
the eases that seem to become normal with less than the average super- 
vision and aftercare. It often seems that only a fatalistic point of view 
ean be accepted, but to include the hand of Destiny in the prognosis 
would be an automatic admission that there is an unknown variable 
involved. At this point the absence of the working conception of the 
mechanism by which the deformity was produced becomes a serious de- 
ficiency. More serious perhaps is the lack of a practical idea of the 
physiologic state of affairs existing in the foot at any specifie moment; 
a situation which may be the result of something quite different from the 
etiological agent but still may be the reason for the difference between 
cure in one case and reeurrence of the deformity in another. Investi- 
gation of this point requires an analysis of the structural elements of the 
growing foot. 


ANATOMY OF CLUBFOOT IN RELATION TO TREATMENT 


The anatomie situation existing in the human foot at birth has been 
well deseribed by Sell*' as follows: ‘‘In the infant foot whether deformed 
or not, all elements are complete, but the bones are only partially ossified 
and are rather an orderly arrangement of cartilaginous masses. . . . 
This very malleability of the infant foot makes it a semiplastie medium 
which ean be transformed by gentle pressure.’’ To produce the club- 
foot deformity, the infant foot with this semiplastie structure has appar 
ently been subjected to some prenatal influence, either hereditary, 
mechanical, or neurogenic. As growth takes place adaptive changes in 
the bones and soft tissues appear. ‘‘The changes are secondary and 
adaptive . . . and are what one would expect from the maintenance of 
such distortion during rapid bone growth.”’ (Jones'’) 

From these authoritative statements it may be judged that if one can 
predict, as they have, that permanent abnormal structural changes will 
thus develop, one should also be able to predict that normal structural 
growth will follow correction of the deformity and maintenance of good 
position. It is our purpose to investigate the fact that actually the 
situation is not thus easily solved whether treatment is carried out by 
the use of stretching manipulations and adhesive tape or plaster east, 
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by the wedging of an adherent plaster cast,° by the use of a Harris 
splint, or a modified Denis Browne splint.'* ** Treatment based on the 
supposition that the foot will grow normal if held in a normal position 
for the usual length of time seems to answer only a part of the problem. 
Foreeful manipulation may accomplish correction of position but prog- 
ress after this active step has been taken must wait for the natural 
development of the bones into their normal close-fitting mosaic so that 
recurrence will not develop under the new conditions of weight-bearing 
with changed tendon and ligament tension. It is possible that this 
period requiring biologie activity progressing at a rate peculiar to the 
individual holds the key to the question as to whether or not a given 
ease will be cured by the established form of treatment. A closer study 
of the developmental changes taking place in the foot during this inter- 
val is therefore justified. 
OSSIFICATION OF THE INFANT FOOT 

The growth of a bone as a structural element of the foot is essentially 
a process of ossification. Three of the seven bones of the tarsus show 
fairly well-advanced ossification at birth (Table I). It is to be remem- 
bered, however, that these and all other centers are relatively small 
nuclei of calcification in much larger masses of cartilage which as strue- 
tural elements of the foot are still in relation to each other as **semi- 
plastie’’ units. With the expansion of ossification from the center in 
each bone the firmer material approaches the limits of the cartilage to 
assume the shape into which the latter has already been molded by the 
pressure of neighbors, extrinsic forces, and its natural destiny. During 
this time the tarsal bone becomes a normal or abnormal structural ele- 
ment in the foot as a result of the combination of these influences, and, 
onee developed, the bone ean only be altered slowly by the stresses of 
constant use or rapidly by the reconstructions of surgery. This critical 
period includes the first three vears of a child's life. 

If the process of ossification in the tarsal bones holds the clue to the 
problems of treatment for clubfoot and if the treatment is to be thought 
of as, first, a correction of the deformity and, second, a period of waiting 
for the elements of the foot to ‘‘set’’ in their proper shape like cooling 
plastic, the individual time schedule of ossification is of primary im- 
portance. It will not be enough to say from the examination of one 
x-ray negative that the usual number of ossification centers is present; 
it will be necessary to show by repeated x-ray pictures that the new 
centers are appearing without delay and that expansion from these 
centers is progressing at the normal rate. The centers of ossification in 
the tarsal bones, being primary centers, will be expected to show greater 
normal variation in the time of appearance and greater sensitivity to 
metabolic disturbances than will the secondary centers,"' but in the pres- 
ent study of the foot the secondary epiphyseal centers of the distal ends 
of the tibia and fibula must also be seriously considered. 
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SUMMARY OF PUBLISHED DETERMINATIONS OF THE AGE OF FIRST APPEARANCE OF OSSIFICATION CENTERS 
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TABLE 1l.—Summary of conclusions published by authors who have calculated the 
age of normal appearance of the ossification centers of the foot. All writers admit 
wide normal variation and several have conclusively demonstrated normal female 
precocity. From these references the latest possible age that can be considered normal 
has been arbitrarily set by inspection of the tabulation and these figures have been 
taken to construct the ossification index (Fig. 

To facilitate the study of these points information has been tabulated 
to summarize the various determinations announced in medical litera- 
ture to designate the ages of first normal appearance of the ossification 
centers under discussion (Table I). Inspection of this table without 
recourse to mathematical interpretation gives an impression which is a 
valid estimate of the latest possible age of appearance of the ossification 
center for each bone of the normal foot. Each of these arbitrary figures, 
which admittedly are not averages, may be taken as a borderline age 
beyond which delay is definitely pathologic. These figures may be com- 
bined into an ** Ossifieation Index’’ for the foot with a usefulness similar 
to that previously suggested for the hand™ (Fig. 1). With this index 
it has been possible to make a comparative study of x-ray negatives 
taken in the treatment of a number of cases of congenital clubfoot 
(Table 11). From this study it may be coneluded that the usual normal 
variation in the appearance of ossification centers exists in the feet 
of children under treatment for congenital clubfoot. It may also be 
concluded that there is a certain percentage of abnormal delay in the 
appearance of ossification in those eases which have presented the great- 
est difficulty in the prevention of relapse and in those which have gone 
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on to necessary radical surgery. Although the centers that have been 
abnormally delayed have not always been those of the bones most in- 
volved in the deformity, the presence of delay in any part of the foot 
has been accepted as legitimate evidence of disturbed ossification. 

An interesting corollary to the idea that delayed ossification effects the 
progress of recovery is a speculation regarding a possible relation be- 
tween it and the etiology of clubfoot. In the present discussion specula- 
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Fig. 1.—Graphic representation of ossification index for the foot based on the data 
of Table I. To construct the index, the bones in any given x-ray are identified and 
the figures for the extreme upper normal age are posted in chronological order follow- 
ing the figure representing the actual age of the patient. If any center has not yet 
appeared, a zero is used in place of the figure. The actual age of the patient ex- 
amined gives the basis for interpretation and a normal index is any resulting combi- 
nation of figures which contains all of those up to and including the actual age. 
Conversely, if an index is thus constructed and is found to have a zero in place of a 
figure which would be the same or less than the actual age, the index is abnormal 
and indicates delayed bone formation. When using the index for a child less than a 
year of age, the centers usually present at birth may be indicated by the letter “B” 
and the normal index at birth becomes BBB-000000. 
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tion on this point is superfluous and will elsewhere be avoided but it 
seems appropriate to make one observation. Many statistical studies 
have given figures for the sex distribution of clubfoot and it is gen- 
erally agreed that the proportion is about 70 per cent male to 30 per 
cent female, indicating that the condition appears at least twice as 
often in boys as in girls. It has also been shown that the rate of ossi- 







































































































































































































































































SUMMARY OF X-RAY EVIDENCE REGAKDING THE PROGRESS OF OSSIFICATION 
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TABLE IUl.—Graphic summary of x-ray evidence regarding the stage of ossifica- 
tion actually found in 24 cases of clubfoot. The proposed ossification index has been 
used in this table as a basis for Judgment and it will be noted that radical treatment 
has been required finally in those cases that have shown delayed ossification. It will 
also be observed that “cure” has been obtained by simple measures in those cases 
that have shown normal bone development. In the younger group where the final 
result is not yet known the type of ossification tabulated may be taken as important 
in the prognosis. Progressive changes in the ossification index month by month in 
the first year have been marked according to the averages stated by Pyle and Sontag.™ 
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fication as a normal average in boys is slower by several months than 
in girls... ** <A relative slowness of normal ossification is, therefore, 
found coupled with a relatively greater incidence of clubfoot. Abnormal 
delay in ossification may be expected to be more pronounced in boys 
and the biologie difference between the sexes seems, therefore, to effect 
both the occurrence of clubfoot and the rate of ossification to an extent 


suggesting a deeper relationship. 





Fig. 2.—X-ray negatives illustrating the type of delayed ossification detected in 


this stucy of clubfeet. In this case both the index for the hand and the index for 
the foot show the absence of at least one center normally present at the age of 3 
years. These are negatives from Case 5 listed in Table Il. Hand: Index 3-60-2000000. 
Foot: Index 3-BBB-112000. 

It may be well argued that the claim that normal ossification is essen- 
tial to satisfactory treatment expresses only a part of the story. There 
is the established claim that tension of ligaments and other disturbances 
of dynamics represent significant factors. However, it should be re- 
ealled that the opinion has been repeated by many experts to the effect 
that these soft tissue abnormalities are secondary, adaptive changes 
which would not have caused any difficulty if the deformity had been 
corrected early enough. Even though cutting surgery is obviously 
necessary in these late cases, the treatment of choice, as emphasized by 
Sell,?? is nonoperative. He reported a series of seventy cases with an 
average age of beginning treatment at 4.4 months and an average dura- 
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tion of treatment at 6 months. This indicates that he carried out most 
of his conservative successful treatment during the first year of life. 
Thomson*®* with a modified Denis Browne splint claimed to have obtained 
over-correction in six weeks and added the familiar statement that most 
of the recurrences developed after this time when continuous restraint 
was given up and walking attempted. This is not usually done before the 
age of 1 year, and the same author concluded with the remark that the 
degree of suecess varied inversely with the age, and that the upper limit 
of successful treatment was the age of 3 years. Coutts® in championing 
the adherent cast with overcorrection of the deformity by wedging of a 
split in the plaster at the proper point reported his best results with 
patients in this early age group. Thus there is a repetition of the opin- 
ion that treatment is most likely to be successful if started early in the 
child’s life. This fact is of interest in the present study because it 
definitely places the optimum period for effective treatment to coincide 
with the period during which initial ossification of the bones of the foot 
takes place. The physician is faced with a notoriously variable process 
of ossification during a most critical stage in the treatment of clubfoot. 

To put this conception of the importance of ossification to practical 
use it will be necessary to examine the x-ray negatives of each case 
at intervals frequent enough to determine whether or not there is delay 
in the appearance of the centers. These observations will give accurate 
information regarding the rate of ossification in the individual child 
and justification for the longer use of restraining splints, and a watch- 
ful supervision over a longer time will follow the discovery that the 
rate of bone formation is abnormally slow. In these eases, if ossification 
cannot be aecelerated, immobilization will have to be extended until there 
is some danger that the muscular and ligamentous structures will suffer 
seriously from lack of use. The cases thus discovered will be expected 
to be those most likely to require surgical reconstructions and judgment 
on this basis might hasten the decision and shorten the total period of 
disability. If repeated observations of the ossification index in a case 
under treatment show normal ossification, a good prognosis can be given 
with confidence that the deformity is not as likely to reappear after 
cessation of active treatment. 

It is not suggested that delayed ossification is necessarily an etiological 
factor in clubfoot deformity. It is, however, asserted that a conception 
of growth changes which restore the clubfoot to normal after the de- 
formity has been corrected can be based on the belief that the rate of 
ossification is of vital importance. This idea will lead to logical control 
of the steps in treatment and open the way to constructive thinking in 
regard to many of the hitherto unexplained and inconsistent conditions 
often associated with the classical deformity. As an example of the 
usefulness of this conception it may be applied to the problem of tibial 
torsion and its internal rotation which oceasionally persist in an other- 
wise cured clubfoot. Sell** in a series under his observation found this 
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condition present in 17 per cent of the eases. He stated that he also 
found it in 90 per cent of the cases showing unilateral recurrence after 
eure of a bilateral deformity and he believed that it was the factor which 
disturbed the mechanies of the foot and caused the recurrence. His 
solution of the problem was surgical in the form of a plastie operation 
in the upper third of the tibia to produce a counteracting rotation of 
the tibial shaft in its long axis. Consideration of this same situation 
with the possibility of incomplete ossification in mind might give ex- 
planation for the tibial torsion in terms of delayed or abnormal forma- 
tion and union of the tibial epiphysis. It might be interesting to think 
of the torsion as the result of failure to correct an associated malposition 
of the epiphysis in relation to the shaft or as a preduct of the physical 
violence of the original manipulations. The statement of the same 
author to the effect that before equinovarus deformity has been corrected 
it is difficult to determine whether or not this internal rotation is present 
might be given some such interpretation. It is quite possible that this 
relative displacement is often present in a clubfoot; a displacement which 
has not been recognized and not knowingly corrected. It is doubtful 
if a relative displacement of this kind could be demonstrated by x-ray 
in an immature foot, but some new technique to settle this point may 
someday be devised. 


POSSIBILITIES OF MEDICAL TREATMENT 


It has become a well-established fact that neither transient illness 
nor dietary deficiency will materially change the order of appearance of 
the ossification centers even though these same factors, if present over 
a longer period, will probably effect both the nature and the rate of 
bone development.* '***  Chronie metabolic disturbances, even when 
subelinical, will change the order of appearance and retard or alter the 
ossification in the centers.® *° ?* Of all the metabolic disturbances, those 
resulting from endocrinopathy are the most notable; of these, hypo- 
thyroidism has the greatest clinical significance.” * % ** *% ?% 25 In a 
study of 182 ‘‘normal’’ preschool children, Wilbar®* described seventy- 
two who had shown retarded osseous development at one time or another 
during the three-year period of study. To judge this he used standards 
based upon age figures ranging in the middle 50 per cent of the tabula- 
tions of normals rather than the extreme upper normal age figures that 
have been suggested for the ossification index (Fig. 1). Nevertheless, 
his study seems to prove than an apparently normal child may have 
fluctuations in the process of bone formation sufficiently extreme to be 
detected by serial x-ray examinations. Under the circumstances of this 
study, Wilbar also concluded that calcium, phosphorus, and vitamins 
were important food elements in bone development. 

Extensive changes in addition to delayed ossification in cases of hypo- 
thyroidism emphasize the importance of that endocrine gland. In many 
of these cases the bone changes reach an extreme designated as cretinoid 
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dysqenesis.’: ** * *8 These chronic cases show evidence that after the 
usual delay in appearance, ossification finally develops from multiple 
centers within the single bone and a mottled type of ossification is the 
result. Under therapy with thyroid substance these abnormal areas 
rapidly beeome normal and all new centers that appear during treat- 
ment are also normal.®” The fact that thyroid medication for periods 
as short as six months will bring about rapid normal ossification in these 
sites in which it is overdue?* may be borrowed as a basis for medical 
treatment of any patient in which delayed ossification has been discov- 
ered. The work of Becks? with rats may be taken as a suggestion that 
the action of thyroid may be more satisfactory and may produce more 
mature bone if accompanied by anterior pituitary growth hormone. 
However, the active principle in thyroid gland substance seems to be 
the chief stimulus which increases the rate of ossification. 

The applicability of these observations to the medical treatment of 
clubfoot will become apparent whenever delay in ossification is discov- 
ered in a case under surgical treatment. Thyroid medication is then 
indicated. The natural fears usually associated with the use of thyroid 
substance in a patient with a supposedly normal basal metabolism may 
be dispelled by accepting the fact that delayed ossification is in itself 
good evidence of a lowered metabolic rate.» This finding established 
by x-ray is, therefore, also an indication for thyroid for reasons un- 
related to the treatment of clubfoot. The uneasy physician may also 
gauge his dosage by measurement of the serum phosphatase’ ** or urine 
creatinine'’ which tests are also considered reasonably reliable measures 
of the basal metabolism in young children. Medical treatment for the 
purpose of speeding ossification in a child with elubfoot through the 
period when the bones are being held in their normal position thus 
becomes a matter of giving adequate daily doses of thyroid substance 
with extra thiamine chloride which this medication demands® and with 
the theoretical assistance of a diet rich in calcium, phosphorus, and 
vitamins A and D. 

SUMMARY 


Attention has been called to the fact that delay in ossification of the 
tarsal bones may be an important factor in those eases of clubfoot which 
have been found te relapse after routine treatment for the usual length 
of time. An analysis of a series of x-ray pictures from actual ease 
records has been tabulated and comparisons have been made by the 
use of a proposed ossification index for the foot. The facts thus obtained 
indieate that delayed ossification is actually present in an appreciable 
number of those children whose treatment has not been successful by 
the present conservative methods. Medication with thyroid in order 
to accelerate bone formation has been suggested as an adjunct to the 
usual routine of surgical treatment. The continued use of the ossifica- 
tion index during treatment has been advocated as a means of determin- 
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ing the need for medication, the progress under treatment, and the ulti- 


mate prognosis. 


Acknowledgment is made to the X-ray Department and to David 8S. Grice, M.D., 


Children’s Hospital, Boston, for assistance in the review of recent cases of elubfoot. 
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PARACOLON AND PROTEUS BACILLI IN THE FECES OF 
HEALTHY INFANTS 


ERwWIN Neter, M.D. 
Burra.o, N. Y. 


With THe TecHNIcaL ASSISTANCE OF PHYLLIS CLARK, B.A. 


T IS a recognized fact that the cause of diarrheal disease remains un- 

explained in a much larger percentage of infants than of adults and 
older children. Unquestionably, typhoid, paratyphoid, and dysentery 
bacilli are responsible for enteric infections in infants. There also exists 
the possibility that diarrheal disease, particularly the epidemie form in 
newborn infants, may be of viral origin. Various microorganisms, such 
as proteus bacilli, Morgan’s bacillus, paracolon bacilli, and Bacillus 
pyocyaneus have been isolated from the feces of infants with diarrheal 
disease. However, conclusive proof of their etiological significance is 
not yet available, although suggestive evidence to this effect has been 
presented by various authors. During the last few years at this hospital 
haecteriologie studies have been carried out on the microbial flora of feces 
of infants with diarrheal disease. In a relatively large pereentage of 
these eases paracolon and proteus bacilli were recovered. In this in- 
vestigation use was made of recently introduced culture media, such as 
Salmonella-Shigella agar,* desoxycholate-citrate agart and the en- 
riching fluid of Bangxang and Eliot. The fact that these newer cul- 
ture media allow the isolation of various enteric microorganisms, in a 
much larger percentage of feeal specimens than the older media, makes 
the data on the ineidence of these microorganisms presented in the older 
literature obsolete. In order to determine whether proteus and para- 
colon bacilli occur more frequently in infants with than in infants with- 
out diarrheal disease, an investigation was carried out into the presence 
of these microorganisms in the feces of healthy infants. The results of 
this study are presented in this communication. 


MATERIAL AND METHODS 


Fifty healthy infants under 1 year of age, who presented no history of 
diarrheal disease, were the subjects of this study. Rectal swabs were 
taken and cultured immediately on Endo, MacConkey, Salmonella- 
Shigella (SS) and desoxycholate-citrate (DC) agar, as well as in the 
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enriching fluid of Bangxang and Eliot. The enriching fluid was in- 
cubated at 37° C. for twenty-four hours. Then a small amount was 
seeded on MacConkey, SS, and DC agar. The technique has been de- 
seribed in detail elsewhere (Neter'). After incubation of the plates for 
twenty-four hours at 37° C., lactose nonfermenting colonies were fished 
and then studied with respect to motility, fermentation reactions, indole 
formation, ete. 
RESULTS 


The results of this study on the presence in the feces of healthy infants 
of various aerobic, gram-negative, enteric microorganisms other than 
Bacillus coli, Bacillus aerogenes and intermediates are summarized in 
Table I. Out of fifty stool specimens (rectal swabs) only seventeen 
(34 per cent) contained solely members of the Bacillus coli-aerogenes 
group. Thirty-three (66 per cent) of the feeal specimens harbored 
various other enteric microorganisms as well. From twenty-four of them 
only one such species was recovered, whereas in nine instances two or 
more species were present. It is interesting to note that various proteus 
baeilli (Proteus vulgaris, Proteus ammoniae, and Proteus morganii) 
were encountered in twenty, or 40 per cent, of the stools examined. 
Paracolon bacilli were recovered from eleven, or 22 per cent. Worthy 
of note also is the observation that various proteus bacilli were found 
in combination in the same specimen of feces. In one of these samples 
three different microorganisms were present, namely, Proteus ammoniae, 
Proteus morganii, and Bacillus pyocyaneus. 


TABLE I 


NUMBER OF Sroon. SPECIMENS FroM HEALTHY INFANTS CONTAINING ENTERIC BACILLI 
Orner THAN MEMBERS oF Bacillus coli-aerogenes GRouP 











MICROORGANISMS NUMBER OF STOOL SPECIMENS 

Negative 17 
Paracolon bacilli 7 
Bacillus coli mutabilis 2 
Proteus vulgaris 2 
Proteus ammoniae 5 
Proteus morganit 6 
Bacillus alkalescens 1 
Bacillus pyocyaneus 1 
Proteus vulgaris + Proteus ammoniae 1 
Proteus vularis + Proteus morganii 1 
Proteus ammoniae + Proteus morganii 1 
Proteus ammoniae + paracolon bacilli 1 
Proteus ammoniae + Bacillus pyocyaneus + 1 
Proteus morgan 

Proteus morganti + paracolon bacilli 1 
Proteus morganti + Bacillus pyocyaneus 1 
Paracolon bacilli + Bacillus alkalescens 1 
Paracolon bacilli + Bacillus pyocyaneus 1 





Total 
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Table II presents the data on the usefulness of the various culture 
media employed in the isolation of these microorganisms. It is evident 
that SS agar proved to be considerably more efficacious than any of the 
other culture media used. This holds true particularly in regard to 
the isolation of the various proteus bacilli. 





























TABLE II 

NUMBER OF ISOLATIONS OF VARIOUS ENTERIC BACILLI FroM DIFFERENT MEDIA 

oe MEDIA (AGAR) 
SPECIES | mac. | ENRICHING FLUID ON 
ENDO CONKEY ss pe MAC- - 
| CONKEY = - 
Paracolon bacilli 2 4 3 2 3 2 4 
Bacillus coli mutabile 1 2 1 1 1 0 0 
Proteus vulgaris 0 1 3 1 1 0 0 
Proteus ammoniae 4 4 8 3 3 3 3 
Proteus morganii 2 2 5 3 3 5 0 
Bacillus alkalescens 1 2 0 0 0 0 0 
Bacillus pyocyaneus 0 0 2 1 0 3 1 
Total 10 15 22 11 11 13 8 








Among the microorganisms isolated were seven strains which presented 
atypical reactions: two strains of Proteus ammoniae, one strain of Pro- 
teus vulgaris, three strains of Proteus morganii and one strain of para- 
colon bacillus. Some of these atypical strains were studied by Dr. Mae- 
Donald Fulton, Southwestern Medical College, Dallas, Texas, who will 
report some of his findings elsewhere. 

From the data obtained in this investigation the conclusion seems to 
be warranted that various proteus and paracolon bacilli occur quite 
frequently in the feces of infants under 1 year of age who present neither 
history nor evidence of diarrheal disease. In this series, more than 50 
per cent of the infants harbored these microorganisms. This observa- 
tion necessitates a revision of data obtained with older methods on the 
occurrence of proteus and paracolon bacilli in the intestinal tracts of 
healthy infants. 

DISCUSSION 

Before it is possible to evaluate the possible pathogenic significance of 
enteric microorganisms, it is necessary to determine their incidence in 
individuals with and without enterie disease. There is available at the 
present time suggestive evidence that paracolon and proteus bacilli may 
be the incitants of diarrheal disease. This holds true particularly for 
epidemic outbreaks. In sporadic cases, however, it is not possible as yet 
to state with any degree of certainty. whether the presence of these micro- 
organisms is directly related to diarrheal disease. Utilizing recently in- 
troduced selective culture media and enriching fluids, the incidence of 
these microorganisms in the intestinal tracts of healthy infants under 
1 year of age was determined. The findings of this investigation may 
serve as the basis for the answer to the problem whether these bacteria 











NETER: PARACOLON AND PROTEUS BACILLI IN FECES OF INFANTS 393 


oecur more frequently in infants with diarrheal disease than in healthy 
individuals. 

Paracolon bacillus was described as far back as 1897, when it was first 
isolated from a patient with gastroenteritis. Forty years later, its pa- 
thogenie significance has not yet been fully elucidated. Recently Stuart, 
Wheeler, Rustigian, and Zimmerman? carried out a very extensive study 
of this group of microorganisms. They presented evidence that para- 
eolon bacilli may be responsible for mild gastroenteritis. For instance, 
these authors observed that in an outbreak of gastroenteritis in an in- 
stitution the same type of paracolon bacillus could almost always be 
isolated from both the patients and the foodhandlers. In smaller out- 
breaks of this disease usually only one type of paracolon bacillus was 
found. It is also noteworthy that in the experience of Stuart and his 
associates paracolon bacilli were frequently present in almost pure 
culture and that a parallelism existed between the presence of these 
organisms and the clinical symptoms and signs. Finally, these investi- 
gators reported that four out of six persons working with these strains 
contracted the infection. In a study* on enteric infections carried out 
at this hospital, forty-nine infants with diarrheal disease harboring para- 
colon bacilli in the intestinal tract were observed. It was found also that 
paracolon bacilli may be present in the feces of persons without evidence 
or history of diarrheal disease. Sandiford* reported that paracolon 
bacilli were encountered in 16.1 per cent of stools sent for examination 
for dysentery and in only 8.6 per cent of normal stools. In the study re- 
ported here paracolon bacilli.were found in the feces of eleven out of 
fifty (22 per cent) healthy infants under 1 year of age. 

The investigation revealed furthermore that various proteus bacilli, 
such as Proteus vulgaris, Proteus morganii, and Proteus ammoniae, 
could be recovered from the feces of healthy infants much more fre- 
quently than is generally believed. As a matter of fact, twenty, or 
40 per cent, of the fifty infants harbored proteus bacilli. Proteus 
ammoniae and Proteus morganii resemble each other quite closely. One 
of us (N.) has erroneously identified several strains of Proteus ammoniae 
as Proteus morganii. Fulton and Harrison® recently published a thor- 
ough study of the characteristics of Proteus ammoniae. They demon- 
strated that this species can be clearly differentiated from certain other 
members of the genus Proteus. Their findings have been utilized in this 
investigation. Moreover, Dr. Fulton was kind enough to study a num- 
ber of these strains reported here. Several strains (two of Proteus am- 
moniae, one of Proteus vulgaris, and three of Proteus morganti) were 
atypical, differing from the recognized characteristics in one or more 
respects. At the present time it is impossible to state with accuracy 
what significance, if any, these various proteus bacilli have as incitants 
of diarrheal disease. It is important to keep in mind, however, that they 
are present in the feces of a relatively large number of healthy infants. 
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Among the other microorganisms isolated are Bacillus coli mutabilts, 
Bacillus pyocyaneus and Bacillus alkalescens. The finding of Bacillus 
alkalescens in the feces of a healthy infant corrorborates similar obser- 
vations of Snyder.* 

SUMMARY 

A study of the normal bacterial flora (gram-negative, enteric bacilli) 
of the intestine of healthy infants under 1 year of age was carried out, 
utilizing recently introduced selective culture media, including Sal- 
monella-Shigella and desoxycholate-citrate agar, and the enriching fluid 
of Bangxang and Eliot. The results obtained were as follows: 

1. Only seventeen, or 34 per cent, of the infants harbored solely 
Bacillus coli, Bacillus aerogenes and intermediates in the intestinal tract. 

2. Thirty-three, or 66 per cent, harbored also other gram-negative, 
enteric bacilli. 

3. Paracolon bacilli were recovered from eleven, or 22 per cent, of the 
infants. In four instances paracolon bacilli were found together with 
Proteus ammoniae, Proteus morganti, Bacillus pyocyaneus, and Bacillus 
alkalescens, respectively. 

4. Proteus bacilli were present in twenty, or 40 per cent, of the cases. 
Among the species encountered were typical and atypical strains of 
Proteus vulgaris, Proteus ammoniae, and Proteus morganii. In seven 
out of the twenty instances one species of proteus was found in com- 
bination with other proteus types or different enteric bacilli. 

5. Bacillus coli mutabilis was found in two; Bacillus alkalescens, in 
two; and Bacillus pyocyaneus, in four instances. 

6. Of the culture media used Salmonella-Shigella agar proved to be 
superior to any other culture medium in the isolation of these micro- 
organisms, particularly of the various proteus bacilli. 

7. Data on the incidence of paracolon and proteus bacilli in the 
intestinal tract of healthy infants based upon older and obsolete cul- 
tural methods require revision. 

Sincere thanks are due to Dr. MacDonald Fulton for identification of some of 
these strains and to Drs. Evelyn Heath and Martha L. Smith for procuring the 
rectal swabs. 
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INGESTION OF KEROSENE COMPLICATED BY PNEUMONIA, 
PNEUMOTHORAX, PNEUMOPERICARDIUM, AND 
SUBCUTANEOUS EMPHYSEMA 


ARNOLD F.. LAVENSTEIN, M.D. 
Bautimore, Mp. 


HE accidental ingestion of kerosene is rather common in children 
and has been reported by several investigators. 

Barbour,’ in 1926, reported four eases, one of them having a fatal 
outcome. He noted the cherry-red color of the lips (acidosis) which 
frequently accompanies this form of poisoning. Higgins,’ in 1933, re- 
ported a fatal result following ingestion of kerosene. 

In the past deeade it has been shown that the serious sequelae follow- 
ing the ingestion of kerosene are due to pulmonary involvement follow- 
ing aspiration of the liquid into the lungs. Waring* emphasized the fre- 
quency of this form of poisoning and attempted to explain the pul- 
monary complications by experiments on dogs. These experiments sug- 
gested that the mode of action of pulmonary involvement was due to 
aspiration of the kerosene directly or by regurgitation from the stomach 
into the lungs. Clinically, out of a series of twenty-three patients, nine 
children, or 39.1 per cent, developed pulmonary involvement ‘‘ varying 
from mild bronchitis to fatal pneumonia.’’ Price‘ explained the pul- 
monary complications as due to aspiration of the keresene, which usually 
contains some lower hydrocarbons, with vaporization of the liquid at 
body temperature. Nunn and Martin,® in 1934, summarized a series of 
sixty-five cases of kerosene poisoning and seven gasoline poisoning cases 
in children. They found 43 per cent of their patients who ingested 
kerosene had also aspirated some of the fluid. Among the kerosene 
eases the mortality was 9.2 per cent and all showed evidence of pneu- 
monitis. All fatalities occurred within the first eighteen hours after 
ingestion and they concluded that the prognosis was in direct proportion 
to the amount of hydrocarbon entering the lungs. Farabaugh*® sum- 
marized the significant features of kerosene poisoning from a series of 
120 hospitalized cases reported in various medical journals and empha- 
sized what Nunn and Martin had stated; namely, that all fatalities oe- 
curred within the first eighteen hours after ingestion. Lesser, Weens, 
and MeKey’ reported twenty-two of thirty-three patients admitted for 
kerosene poisoning and studied roentgenologically. Seventeen patients, 
or 77 per cent, demonstrated pulmonary changes. From their experi- 
ments with rabbits they concluded that pulmonary involvement was due 
to aspiration rather than to ingestion. It appears thus that pulmonary 
manifestations following ingestion of kerosene (1) are due to aspiration 
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and (2) occur with much greater frequency than earlier investigators 
had reported. 

Seott® recently reported what he considered to be the first case de- 
seribed in the literature of pneumonia, pneumothorax, and subcutaneous 
emphysema complicating kerosene poisoning. 

The report of a similar case of pneumonia, pneumothorax, pneumo- 
pericardium, and subcutaneous emphysema following ingestion of kero- 


sene follows: 
. ea Oe BB jo. 
G2 8]G 





Fig. 1. 


B. B., a 2-year-old Negro female was admitted to the University Hos- 
pital on June 17, 1942, with the history of having swallowed an un- 
known quantity of kerosene six hours earlier that day. The child was 
given milk and castor oil at home in attempts to make her vomit but 
with no suecess. The child was first seen in the accident room of the 
hospital. She appeared rather ill, was breathing rapidly, and had a 
strong odor of kerosene about her. She was given an emetie plus sup- 
portive treatment and shortly after was admitted into the pediatric 
ward. 

Physieal examination revealed the following pertinent findings: The 
child appeared very toxie with her eyes rolled back in her head. The 
sclerae and conjunctivae were pale; the pupils were round, regular, and 
equal. The mucous membrane of the mouth and pharynx was reddened. 
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The lungs were clear but the respirations were shallow. The left border 
of the heart was at the mid-clavicular line and the sounds, sharp and 
clear. The pulse rate was 130 per minute. The abdomen was slightly 
distended and the pereussion note tympanitic. The liver edge was 
palpable 14 inch below the costal margin and the spleen and both kidney 
poles were just palpable. All reflexes were hypoactive. The rectal 
temperature was 101.6° F., and respirations, 18 per minute. 





Fig. 2. 


The hemogram showed 6,300,000 red cells, and 6,100 white cells (with 
polymorphonuclears 80 per cent and lymphocytes 20 per cent) per eubie 
millimeter and 12.5 Gm. of hemoglobin per hundred eubie centimeters 
(85 per cent). The carbon dioxide combining power of the blood was 
32 volumes per cent and the nonprotein nitrogen was 31 mg. per hun- 
dred eubie centimeters. The Kline test was negative and the urine was 
essentially negative. Treatment consisted of intravenous sodium lactate 
in distilled water and 5 per cent glucose to combat the moderate acidosis 
and dehydration. The child was placed on a liquid diet and appeared 
rather comfortable several hours after admission. Within the first 
thirty-six hours the patient was brought out of acidosis and she ap- 
peared less toxic. On the morning of June 19 at 11 A.M., the child sud- 
denly became very dyspneic, respirations shot up to 88 per minute, and 
she appeared extremely ill. Physical examination at this time disclosed 
some impairment at the right base with coarse rales over the right lung. 
There was crepitation over the anterior chest wall, left shoulder, and 
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supraclavicular areas. A roentgen examination was made at this time 
and showed an increase in density in the lower half of the right lung, 
due either to atelectasis or consolidation. Also there was ‘‘stringy in- 
filtration’? throughout the remaining lung fields plus a right pneumo- 
thorax and subeutaneous emphysema (Fig. 1). The patient was put 
in an oxygen tent and given sulfathiazole, 144 Gm. as an initial dose and 
14 Gm. every four hours. At 3 p.m. that afternoon respirations were 92 
per minute and the child appeared worse. She was fluoroseoped at this 
time and fluoroscopy revealed a bilateral pneumothorax, mediastinal 
emphysema, and a pneumopericardium. An attempt was made to re- 
lieve the pneumothorax and a needle was put into the right pleural 
eavity and 50 ¢.ec. of air was aspirated. For the next three days the 


MOY r 





patient appeared critically ill. Respirations averaged from 90 to 100 
per minute at all times. The pulse was 130 and the temperature fluctu- 
ated between 101 and 102° F. rectally. The bilateral pneumothorax 
and mediastinal emphysema may be seen in the roentgenogram taken 
on June 20 (Fig. 2). However, the pneumopericardium seen on fluoro- 
seopie examination is absent, the air having absorbed. On the morning 
of June 22 the child appeared better and she reacted to all stimuli. 
Respirations had dropped to 65 per minute and temperature to 100° F. 
However, physical signs still were present at the right base with pres- 
ence of a right partial pneumothorax and subcutaneous emphysema of 
the neck. The patient was maintained on continuous oxygen and con- 
tinued to improve. An x-ray of the chest taken on June 25 (Fig. 3) 
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shows a partial resolution of the area of infiltration at the right base 
and disappearance of the pneumothorax. From this time on there was 
continuous improvement. On June 24 oxygen was discontinued and the 
child put on a more liberal diet. X-ray examination of the chest (Fig. 
4) on July 3, was essentially negative, with infiltration at the right base 
having undergone almost complete resolution with absence of the pneu- 
mothorax. The child was taken off of sulfathiazole on July 5 and she 
was discharged as well on July 15. 


3.11" 





Fig. 4. 


COMMENT 


It is of interest to consider the means by which mediastinal em- 
physema and pneumothorax following ingestion of kerosene may de- 
velop. 

Many reports are in the literature concerning mediastinal emphysema 
and pneumothorax occurring in a variety of conditions. It has been 
described as occurring spontaneously,’ following aspiration of peanut 
fragments,’® complicating tracheotomy,'! and following vigorous respira- 
tory efforts after birth.1* Macklin’*: "* carried out experiments in cats 
and other animals whereby mediastinal emphysema was produced by 
overinflation of their lungs under high pressure. However, he was un- 
able to produce mediastinal emphysema by injection of air directly into 
the pleural cavity despite very high pressures. He found that the air 
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ruptured through the alveolar wall and dissected back by way of the 
perivascular sheaths to the mediastinum. Mediastinal emphysema was 
first produced followed by rupture of the mediastinal pleura with pro- 
duction of a pneumothorax, frequently bilateral. Often air was to be 
found between the parietal pleura and pericardium appearing as a pneu- 
mopericardium. 

The explanation for the pneumothorax, mediastinal emphysema, 
pneumopericardium, and subeutaneous emphysema in this case pre- 
sumably is similar to that set forth by Macklin. The aspiration of a 
sufficient quantity of kerosene was followed by a rather diffuse pneumo- 
nitis associated with areas of bronchopneumonia or atelectasis. It is 
well recognized that surrounding such areas of bronchopneumonia or 
atelectasis are areas of compensatory emphysema. Weakening of the 
alveolar walls due to the inflammatory process, associated with swelling 
and overdistention of the tissue resulted in multiple ruptures of the 
alveoli. This was followed by the escape of air through the perivascular 
sheaths into the mediastinum and mediastinal pleura, thence into the 
pleural cavity and via the fascial planes into the subcutaneous tissues 
of the neck. 

The severe dyspnea and respiratory embarrassment in this case may 
be explained, not so much by the pneumothorax, but by the presence 
of air in the mediastinum with compression of the pulmonary vessels 
by air in the perivascular sheaths. 


SUMMARY 


1. A ease of pneumonia, pneumothorax, pneumopericardium, and 
subeutaneous emphysema of the neck and chest following ingestion of 
kerosene, is described in detail. 

2. Pulmonary involvement following ingestion of kerosene (a) is com- 
mon; (b) is due to aspiration of the liquid; and (¢) oceurs in a high 
percentage of the cases. 

3. The possible route by which the pneumothorax and mediastinal 
emphysema was produced is considered. 
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ACCIDENTAL HANGING WITH RECOVERY 
A Report oF Two CASES IN CHILDREN 


Miuprep Kemper, M.D., AND STANLEY Gipson, M.D. 
CurcaGo, IL, 


URING the past year we have seen two children who were victims 

of accidental hanging. Both recovered. Both had strikingly similar 
symptoms and signs, varying chiefly in severity and duration. On at- 
tempting a review of the literature of hanging with recovery we were 
unable to find a single clinical article in the American medical literature 
and relatively little in other languages. On this account and because of 
the dramatic clinical picture which these patients present, we feel that 
our two cases are worthy of record. 


Case 1.—J. O., a 13-month-old girl, fell out of bed and hanged her- 
self on the cord of a Venetian blind. When the mother found her, the 
child was partially on her knees, was unconscious, cyanotic, and her 
breathing was very slow and gasping. She was brought immediately to 
the hospital. On admission she was quite wild and restless, having 
thrashing movements of the arms and legs, and intermittent opisthotonus. 
She was semicomatose, dozing off into unconsciousness for about twenty 
seconds, and then awaking with a start. She gasped for breath, moving 
the entire thorax and abdomen, and making chewing motions with her 
mouth. The physical examination revealed a_ well-developed, well- 
nourished child with eyanotie coloring, petechial hemorrhages on the 
face, neck, and sealp, dilated pupils which reacted to light, swollen, 
coated tongue, and an irregular heart rate between 110 and 120 per 
minute. The extremities were spastic, fists clenched, feet in carpopedal 
spasm. The blood count and urinalysis were normal. 

The patient was immediately placed in an oxygen tent and given 
sodium luminal, gr. 34 hypodermically. Ten per cent glucose in distilled 
water was given intravenously, 475 ¢.c. in five hours. The child’s color 
improved immediately with oxygen, and thrashing movements stopped 
after about one and one-half hours. At this time also the pulse became 
regular, and she started to cry audibly. Respirations dropped from 40 
to 34 per minute. Fluids by mouth were not taken well, and there was 
a great deal of mucus in the throat. Six hours after admission water 
was taken eagerly, and there was only occasional twitching of the arms 
and legs. Oxygen was discontinued after ten hours and the patient’s 
color remained good. Eighteen hours after admission she was alert, con- 
scious, and happy. She ate well, without dysphagia. She was discharged 
about forty-eight hours after admission with only a faint, right-sided, 
petechial rash remaining. 

Case 2.—G. C., an 11-year-old boy, accidentally hanged himself while 
playing ‘‘cop-and-robbers.’’ He hung by the neck entirely free of other 
support for about four minutes before he was cut down. After he was 
eut down he did not breathe spontaneously for fifteen minutes, and 

From The Children’s Memorial Hospital, Chicago. 
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artificial respiration was administered by his aunt. The Pulmotor squad 
was called, and they brought him immediately to the hospital. While 
on the way he had convulsions which lasted for about thirty minutes. 
Physical examination on admission revealed a well-developed, well- 
nourished, white boy in continuous convulsive seizures of a most violent 
nature. His breathing was noisy and stertorous, his color, good. His 
pupils were widely dilated and reacted sluggishly to light. The fundi 
were normal, There was an automatic Babinski reflex and sustained 
ankle clonus. The pharynx was moderately inflamed, and there was a 
red line around the neck where the rope had been. The heart rate was 
180, regular, and of good quality. 

The patient was given sodium luminal, gr. 1, hypodermically, and 
oxygen by nasal catheter was started at 6 liters per minute. He was 
restrained in a chorea jacket. About one and one-half hours after ad- 
mission the convulsive seizures stopped. The boy had an involuntary 
stool soon after admission, and prefuse diaphoresis. His respirations 
remained noisy and rapid (40-42/min.) and he did not respond at all. 

Twenty-four hours after admission the patient was still not conscious, 
but he said a few unintelligible words. Urination was still involuntary. 
The pulse came down to 90 per minute, and the temperature rose to 101° 
F. He swallowed with great difficulty. Forty-eight hours after ad- 
mission he was still irrational, mumbling constantly. He could follow 
a light with his eyes, and both pupils were miotic, although they reacted 
to light. His neck appeared to be stiff, and he had bilaterally positive 
Kernig signs. Reflexes were diminished or absent bilaterally. 

This patient had an elevated temperature, rising at times to 103° F. 
from the third to the sixth hospital day, after which time it was normal. 
He was irrational for about six days, slowly becoming conscious of his 
surroundings, being completely so by the tenth hospital day. He was 
completely amnesic of the event of hanging, and of all happenings for 
about two weeks prior to the event. He was discharged from the hospital 
on the eighteenth hospital day on phenobarbital, gr. 14 twice daily, which 
medication he had received for fourteen days while in the hospital. 

All laboratory tests on this boy were normal, including x-rays and 
laryngoscopie examination. 

In order to emphasize the striking similarity of symptoms and signs 
in instances of hanging with recovery, we wish to cite a few cases from 
the literature. Minovici* reported twelve such cases. The following 
two ease reports are typical of the entire group. 


A Hungarian, aged 35, hanged himself from a tree; he was eut down 
unconscious by a neighbor, and was taken immediately to a hospital. 
On examination his pulse was 150 per minute; his respiration, 36 per 
minute; and his temperature, normal, His pupils were unequal; he had 
incontinence of urine and feces and a painful dysphagia. He passed a 
‘unit agitée’’ after which he lapsed into coma. Three days later he 
had a moderate hematemesis. He slowly recovered consciousness, and 
at the end of ten days was completely rational. He was amnesic of the 
suicidal attempt and of all happenings for ten days before the event. 

An 18-year-old servant girl hanged herself in a fit of despondency; 
she was cut down unconscious and taken immediately to the hospital. 
She was in complete coma, her pupils were dilated and nonreacting; 
her respirations, rapid; pulse, 140 per minute; and temperature, 40° C. 
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Her face was cyanotic, and she was delirious and in ** violent agitation.”’ 
On the third day she began to speak and was fully recovered in one week. 
She was completely amnesic of the suicidal attempt and of all happenings 
six or seven days prior to the event. 


We should like to add one more ease which was reported by a physician 
in 1641, in a small but remarkable publication called Newes from the 
Dead.* This is of interest because of its reportorial accuracy and detail, 
because the symptoms so nearly parallel those in our second case, and 
because it throws light upon methods of treatment employed at that time. 


The victim was Anne Greene, a 22-year-old servant girl, ‘*. . . of middle 
stature, strong, fleshie, and of an indifferent good feature.’’ She was 
seduced by the grandson of her noble employer and was subsequently 
condemned to be hanged for murdering her illegitimate offspring. After 
a few distraught weeks in gaol she was ‘‘. . . turned off the ladder, hang- 
ing by the neck for a space of almost half an houre, some of her friends 
in the meantime thumping her on the breast, others hanging with all 
their weight upon her legges ; sometimes lifting her up, and then pulling 
downe againe with a sudden jerke, thereby the sooner to dispatch her 
out of her paine.’’ She was then eut down, and her body was placed 
in a coffin and taken to some physicians for dissection. When examined 
by them she was found to be still breathing and ‘‘to ruttle.’” An im- 
patient and lusty fellow standing by who wanted to get to work stamped 
on her breast to end her misery. She ‘‘persisted to ruttle’’ even after 
this so they decided they had better attempt to revive her. 

Recovery was instituted at 9:00 a.m. of a Saturday morning. The 
attending physicians first wrenched open her mouth and poured “‘hot 
and cordiall spirits’’ therein. This was followed by even more ruttling 
and coughing. They opened her hands, rubbed and chaffed her extremi- 
ties, tickled her throat with a feather, gave her a warm enema and a 
mustard plaster to her chest. They decided to bleed her, but ‘*. . . no 
sooner was her arme bound for that purpose, but suddenly she bent it, 
as if it had beene contracted by a fit of the convulsion.’’ Her arms and 
legs were tied down, and she was bled on two different occasions, five 
ounces and nine ounces. That night she spoke intelligible words but 
was incoherent. Her pulse was very low (thready) and she had a fever 
the next day. 

On Sunday the patient ‘*. . . lay often fighting and talking to her- 
selfe, as if she had bin still to suffer.’’ Her throat was very sore; she 
had dysphagia and refused all fluids. She was feverish and euphoric. 
On Monday she still had fever but was more rational. She talked and 
laughed a great deal in a hoarse voice. On Tuesday her pulse was still 
slow and unequal; she slept a great deal and was very lightheaded. 
She asked for bread and ate it with good appetite. On Wednesday she 
was afebrile, and her pulse was ‘‘much amended.’’ On Thursday she 
ate some chicken and attempted to walk but was too dizzy. In four or 
five days the ‘‘inequality’’ of her pulse stopped, and she was completely 
rational. She was amnesic about her execution and of events for two 
weeks prior to the event. The author says, ‘‘. .. when she came to her- 
selfe againe, she fell into the like speeches as she had used in prison 
before the execution: seeming there to go on where she had so long 
time left off.’’ There remained for a month a ‘‘. . . giddiness in her 
head when she walked or stirred her body.’’ After she was fully re- 
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covered, she repaired to the country, ‘‘. . . taking away with her the 
Coffin wherein she lay as a Trophey of this her wonderful preservation.’’ 


DISCUSSION 


A study of the reported cases of hanging with recovery records a 
strikingly consistent clinical course. Berezeller and Nowotny,' in study- 
ing a large series of cases of attempted suicide by hanging, pointed out 
that in the milder cases not all the classical symptoms are present, and 
that those which occur may be of short duration. The symptomatology 
usually includes unconsciousness and cessation of respiration for a time, 
followed by violent convulsions and irrationality, tachycardia, rapid 
respirations, dysphagia, aphonia, incontinence of urine and feces, dilated 
pupils, temperature elevation several days after hanging, and complete 
amnesia of the event and of the period from three to ten days prior to 
the event. Recovery is almost always complete, without residual damage, 
in from three to fourteen days. The treatment is largely supportive, 
including immediate administration of oxygen by tent or nasal catheter, 
hypertonic glucose intravenously, and sedation with phenobarbital. The 
phenobarbital should be continued in small daily doses for many months 
after clinieal recovery. 

Hanging is defined legally as ‘‘. . . suspension of the body in a liga- 
ture which more or less completely encircles the neck, the constricting 
force being the weight of the body itself.’’ The cause of death is 
comatoasphyxia. The time which elapses between the event of hanging 
and cessation of the vital functions depends upon the severity of the 
constricting foree and the point of application of that foree. Fleisch- 
mann conducted some heroic experiments on himself with the knot placed 
in various positions. When it was tied between the lower jaw and the 
hyoid bone, the experiment could be borne for two minutes; in this 
position the soft structures of the mouth are pushed together, the base 
of the tongue against the posterior pharyngeal wall. When the knot 
was placed over the larynx, it could be borne for one and one-half min- 
utes; when over the cricoid cartilage, only a matter of seconds. 

The effects of hanging are threefold: (1) The air passages are shut 
off. (2) Pressure is applied to the main blood vessels. (3) The phrenic 
and vagus nerves may or may not be crushed. It is considered by most 
observers that the second effect is the most important single factor. In 
three cases reported by Glaister and Smith? of attempted suicide by 
hanging of tracheotomized individuals death occurred with equal rapid- 
ity as in normal individuals although breathing was at no time com- 
pletely shut off. At autopsy the blood :vessels at the base of the brain, 
pons, and medulla were found to be engorged. The obstruction to 
breathing, of course, contributes to the cerebral anoxémia, and the com- 
plete cessation of respiration is of major importance in whether or not 
suicidal or accidental hanging victims.can be revived. It is doubtful 
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whether pressure on the phrenic and pneumogastric nerves has any real 


significance. 
SUMMARY 


Two cases in children of accidental hanging with recovery have been 
reported. The symptoms and signs found in our cases and in other 
cases reported in the literature have been enumerated. The clinical pat- 
tern has shown striking uniformity. 
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PNEUMOCOCCUS MENINGITIS IN THE NEWBORN 
Report or A Case With REcovERY AND A REVIEW OF THE LITERATURE 


Paut Hoge, M.D., Newport News, Va., AND 
Cuester D. Braptey, M.D., Hampton, Va. 


NEUMOCOCCUS meningitis in the newborn seems to be a rela- 

tively rare condition. A review of the literature disclosed only 
twenty-eight cases'** of this disease occurring in the first two weeks of 
life. Death occurred in all of these except two, the cases of Uhr™ and 
Ravenel,'* respectively. 

Koplik® and Cooperstock®® have both pointed out that the diagnosis 
of meningitis in the newborn is difficult because of a tendency to assume 
indefinite and atypical characteristics. These authors agree that the 
onset is often insidious, frequently ushered in by symptoms common to 
other infectious processes of infancy (diarrhea, vomiting, irritability, 
otitis media, and unexplained fever), so that diagnosis is made late in 
the disease or only at autopsy. Cervieal rigidity, Kernig and Brudzinski 
signs, bulging of the fontanel may not be found early. Unexplained 
fever may be the only evidence of meningitis. Convulsions develop fairly 
frequently both early and late, and, in the presence of unexplained fever 
and leucoeytosis, constitute presumptive diagnostic evidence. A com- 
bination of fever, convulsions, and bulging fontanel should be considered 
positive evidence of meningitis until proved otherwise by examination 
of the spinal fluid. 

In pneumococeus meningitis the spinal fluid is purulent with abun- 
dant pneumococei which are easily found in smears and readily cultured. 
In late cases there may have been a block at the foramen magnum. 
Holt*® stated that the lesions in pneumococcus meningitis are confined al- 
most entirely to the meninges of the brain, the spinal meninges being 
only slightly involved. The exudate is more abundant, contains more 
fibrin and pus, and is especially marked on the convexities and the an- 
terior lobes. There is less distention of the ventricles than in menin- 
gococcus meningitis. Beeause the lesions are principally at the con- 
vexities many symptoms belonging to meningitis with basal lesions are 
absent or slight; for example, opisthotonos, bulging of the fontanel, dis- 
turbed pulse and respiration, hyperesthesia, rigidity, Kernig sign. Von 
Csoke’® suggested that the usual signs of increased intracranial pressure 
may be lacking in the newborn because this increased pressure is com- 
pensated for by widening and separation of the sutures and fontanels in 
the skulls of newborn infants. 

Up to recent years pneumococeus meningitis in all age groups was 
about 99 per cent fatal despite various treatments which included 
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spinal drainage, serum, and ethylhydrocupreine. Since 1938 a great 
reduction in the mortality has been effected by the use of sulfonamides. 
In 1943 Hodes and associates** reported their results with sixty cases 
of pneumococeus meningitis treated with sulfapyridine, sulfathiazole, 
sulfadiazine and sulfapyrazine. The rate of recovery for the group as a 
whole was 42 per cent. Dividing the group according to age, the re- 
covery rate for those over 2 years of age was 64 per cent while for those 
under 2 years of age it was 22 per cent. Hodes and associates con- 
sidered that the higher mortality in infants was due to delay in insti- 
tuting treatment. The family does not recognize the serious nature of 
the illness in an infant as readily as in an adult, and the signs of men- 
ingitis may not be clear to the attending physician when the child is 
first seen. These authors used a sulfonamide plus serum for most pa- 
tients under 2 years of age, but Holt'® believes that if treatment is 
started early a sulfonamide alone is sufficient. 

As stated, we have been able to find in the literature only twenty- 
eight cases of pneumococcus meningitis in the newborn; in these death 
occurred in all except two; namely, Uhr" and Ravenel.’* Uhr’s patient 
was treated by repeated spinal drainage. Ravenel’s patient had only a 
diagnostic spinal puncture, the recovery being considered spontaneous. 


Our own case report follows: 


Baby A. S. H., girl, born Oct. 9, 19438, at forty-two weeks’ gestation. 


Birth weight, 2,920 Gm. (6 pounds, 7 ounces). Both parents healthy. 
Mother a primigravida. Prenatal course normal. Delivered after 
twenty-two hours normal labor by easy low forceps in occiput right 
anterior position under gas anesthesia with episiotomy. Puerperium 
normal with no temperature rise at any time. 

The infant was normal at birth except for webbing of second and 
third toes, left. The baby’s course was uneventful during her stay in 
the nursery. She nursed breast well, and after an initial weight loss 
of 283 Gm. (10 ounces), gained steadily. On discharge at the age of 
10 days she had regained het birth weight and a complete examination 
done at this time revealed no abnormalities except webbing of two toes 
as noted. 

At the age of 13 days the infant was readmitted to the hospital be- 
cause of fever and difficult breathing. The parents said she had been 
well until the early hours of the morning of that day, when these symp- 
toms developed. Entrance examination revealed a well-nourished in- 
fant who was acutely ill. She was pale, respirations were rapid and 
shallow, and she had an occasional weak whining ery. Rectal tempera- 
ture, 103.4° F. The ears, eyes, throat, heart, lungs, abdomen, and 
genitalia were normal. There was no bulging of the fontanel, no cervi- 
eal rigidity, no Kernig or Brudzinski sign. The urine was normal. Red 
blood cells, 6,300,000; hemoglobin, 121 per cent; white blood cells, 7,850 
(polymorphonuclears 46 per cent; stabs, 30 per cent; juveniles, 2 per 
cent; eosinophiles, 2 per cent; monocytes, 2 per cent; lymphocytes, 18 per 
cent). X-ray of the chest was normal. 

First Day. Twelve hours after entry the anterior fontanel seemed 
somewhat tense. Therefore, a lumbar puncture was done. The fluid 
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was cloudy and under increased pressure. Glucose content was 50 mg. 
per cent. Spinal fluid count showed 4,050 white blood cells. A smear 
showed mostly polymorphonuclears, together with many gram-positive 
diploeocei resembling pneumococci. Culture of this fluid yielded gram- 
positive diplocoeci in chains of two or three pairs. Spinal drainage was 
done at the time of the diagnostic puncture. Sulfadiazine was started 
by mouth. About fifteen hours after entry the baby began to have con- 
vulsive jerkings most pronounced on the right side of the body. Sodium 
phenobarbital was given hypodermically as needed. 

Second Day. Temperature ranged from 99.8 to 101.6° F. Anterior 
fontanel tense. Nystagmus and jerking of the right upper limb. Third 
Day. Spinal puncture attempted, but only a few drops of blood-tinged 
fluid obtained. Temperature ranged from 101 to 104° F. Photophobia, 
erimaces, and oceasional whining, flexion of extremities, occasional fine 
tremors, irritability, and cervical rigidity noted. Fourth Day. Spinal 
drainage done. Spinal fluid less turbid; spinal fluid cell count, 1130; 
no bacteria. Blood sulfadiazine, 11.3 mg. per cent. Infant more alert, 
less irritable, ery stronger, sucked vigorously from the bottle. Fifth 
Day. Red blood cells, 6,000,000; hemoglobin, 121 per cent; white blood 
cells, 16,750 (polymorphonuelears 46 per cent; lymphocytes 54 per cent). 
Sirth Day. Lumbar puncture attempted, but only few cubic centimeters 
of bloody fluid obtained. Infant improved, but still somewhat spastic. 
Temperature ranged from 99 to 100.4° F. Eighth Day. Temperature 
normal. Took feedings well, slept much but aroused easily ; cried lustily. 
Anterior fontanel level. Tenth Day. Spinal fluid erystal clear; pres- 
sure normal; no bacteria; spinal fluid cell count, 197. Spinal fluid sugar, 
62.5 mg. per cent. Culture negative. Fifteenth Day. Sulfadiazine dis- 
continued. Red blood cells, 4,850,000; hemoglobin, 100 per cent; white 
blood cells, 17,300 (polymorphonuclears 44 per cent; lymphocytes 56 
per cent). Seventeenth Day. Discharged in good condition; appar- 
ently eured. Total sulfadiazine given was 92.5 Gm. over period of 
fifteen days. 

Since no foeus of infection was found in ear, lung, navel, or genitalia, 
this ease is considered to be a primary pneumococecus meningitis, the 
portal of entry probably being the nasopharynx. The only possible 
souree of infection was perhaps the father who had had a ‘‘head ecold’’ 
which subsided before the mother and baby went home from the hos- 
pital. It is suggested that the invading organisms (pneumococci) might 
have been harbored in the father’s nasopharynx after his rhinitis had 
subsided. The home surroundings were excellent. 

At this time (July, 1944) the little patient is 9 months old. She is a 
very fine, healthy-appearing baby and has no apparent residuals of the 
disease. 

Reviewing the literature, we found that up to 1908 the subject of 
meningitis in the newborn had been covered by Boirivant' in her doc- 
tor’s thesis. From her paper we culled six cases (Van Hewerden, 
Netter, Rotch, Bouchacourt and Jeannin, Peralta Ramos, Guinon and 
Vielliard) of pneumococeus meningitis in the newborn, the earliest of 
which had been reported in 1889. (In addition, we checked the Index 
Medicus for the same period, but found no eases other than those 
Boirivant' had reported in her thesis.) 
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From 1908 to the present we have read the original reports on every 
ease found in the literature, collecting twenty-two more. 

Analysis of these twenty-eight cases'** of pneumococeus meningitis 
of the newborn shows the following: All but two'** died, making a 
mortality of 92.8 per cent. Autopsies were obtained in twenty-one of 
these.** 114 15,16 Jn the entire series of twenty-eight cases diagnosis 
was made post mortem in seventeen (60 per cent). In eleven cases 
(40 per cent) the diagnosis was made during life by lumbar puncture. 
Twenty-three cases (82 per cent) were primary in origin. Only four 
eases were secondary. In three of these’ * * pneumonia was found in 
the infant at autopsy; in the other one’ otitis media was found. In 
thirteen cases * * 1% 1% 15, 17,18 the source of the infant’s infection was 
traceable. The mother herself had pneumococcus meningitis in two 
eases (Van Hewerden cited by Boirivant;' Heinz’®). In one ease the 
mother had pneumonia (Netter cited by Boirivant'), while in another 
ease a patient in the bed adjacent to the mother had pneumonia (Bouch- 
acourt and Jeannin cited by Boirivant'). In four cases the mother had 
symptoms of upper respiratory infection (Peralta Ramos cited by 
Boirivant ;‘ Coppolino and Gannone ;‘* Nachtnebel ;'? Rey*). In Ravenel’s 
ease'® three siblings had measles. Puerperal infection in the mother 
was considered to be the souree of infection for the infant in a few 
other cases (Fabre and Bourret;* Nachtnebel’?). Fabre and Bourret* 
cultured pure pneumococci from the lochia of the mother of their pa- 
tient. These authors felt this finding was of etiological significance and 
eited a study by Bardy (Zeitschrift fiir Geburtshiilfe und Gynikologie, 
1912) which indicated that the pneumococeus is seldom found in the 
vagina. One other author (von Cséke™) thought that his patient with 
pneumococeus meningitis became infected from the mother’s vagina. 
The mother of the infant had a:‘‘purulent vaginitis,’’ but no smears 
were made. In the remaining fifteen of these twenty-eight collected cases 
the source of the infant’s infection was undetermined. 


SUMMARY 


A ease of pneumococeus meningitis with recovery in a newborn in- 
fant is presented. The baby was given sulfadiazine. Up to date this 
is the third case with recovery that has been reported. The literature 
is reviewed and analyzed. 
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News and Notes 


ANNOUNCEMENT OF AMERICAN RED CROSS IMMUNE SERUM GLOBULIN PLAN 


Immune serum globulin (gamma globulin) for the prophylaxis, 
modification, and treatment of measles is now available for the civilian 
population through an appropriation by the American Red Cross as 
announced by Mr. Basil O’Connor, Chairman of the Central Committee 
of the American Red Cross. This action is in keeping with the policy of 
the American Red Cross to return to the American people, so far as 
practicable, any useful blood derivatives accumulated in excess of 
military needs as a result of its blood donor program. 

The serum globulin will be supplied without charge to state and 
territorial health departments or local health departments where 
biologics are not supplied by the state, provided that the globulin will 
be distributed without charge to physicians, hospitals, and clinies, and 
provided that it will be administered in accordance with established 
standards and without any charge to the patient for the globulin. 

As announced in the July 1, 1944, issue of the Journal of the Amer- 
ican Medical Association, health departments assumed the costs of 
processing and distributing immune serum globulin. Under the new 
plan the entire cost of processing and distributing the product is now 
borne by the American Red Cross. 

The crude serum globulin fraction thus made available is derived as 
a_ by-product from processing serum albumin under Navy control. It 
has been declared surplus and assigned by the Navy to the American 
Red Cross for distribution. 

Eligible health agencies are being requested to place their orders 
promptly with National Headquarters, American Red Cross, Washing- 
tion, D. C., attention of Dr. G. Foard MeGinnes, National Medical 
Director. 


NORMAL SERUM GAMMA GLOBULIN ANTIBODIES (HUMAN) CONCENTRATED 
(IMMUNE SERUM GLOBULIN) * 


. What is this material? 
This preparation is a concentration containing the antibody 
globulins derived from pooled normal human plasma collected by the 
American Red Cross. 


. What is its potency? 

Preparations of Gamma Globulin Antibodies are standardized so 
that the concentration of antibody is 25 times that of the plasma pool 
from which it came. Since each pool is obtained from several thou- 
sand donors, variations in titer of measles antibody should be slight. 


*Prepared by C. A. Janeway, M.D., Harvard Medical School, Department of Pedia- 
trics, for distribution by the American Red Cross. 
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Each preparation is tested for potency in the laboratory by tests for 
antibodies which can be readily measured. Whenever possible its 
poteney is checked in a series of patients expased to measles before 
release for general use. 


. Stability 
This material should be kept in the icebox like other biologicals. 
The dating period at present is set at one year. It is probable that 
it will retain its potency for longer periods of time. 


. Indications 
At present this material is released only for the prevention and 
modification of measles by passive immunization. Other possible 
uses are being studied, but insufficient data are available to evaluate 
its efficacy in these circumstances. Its use in the treatment of measles 
or the treatment or prophylaxis of other childhood diseases is not 
recommended at present. 


). Administration and dosage 
This material may be administered when indicated te patients who 
have had a definite exposure to measles in the infectious stage. Its 
use to prevent or to modify the disease is at the discretion of the 
physician. 
For prevention—A dose of .08-0.1 ¢.c./lb. body weight should be 


given as soon after exposure as possible, but will be fairly effective 
in the first seven days. 

For. modification—A dose of .02-.025 ¢.e./lb. body weight should 
be given on or about the fifth day after first definite exposure. 

Method of administration—The globulin is injected intramuscu- 
larly, preferably in the buttocks. For this, a 20- or 21-gauge needle is 
most satisfactory. Pull back on plunger of syringe before injection 
to be sure needle is not in vein, since globulin as now prepared must 
not be used intravenously. 

Caution—The globulin is a concentrated protein solution, hence 
viscous and sticky. Do not fill syringe until prepared to make in- 
jection, otherwise syringe may become frozen. 

Jaundice—Blood, plasma, and serum have been found on occasion 
to contain a jaundice-producing agent. Therefore, it is possible that 
fractions derived from plasma may contain a similar agent. Such 
jaundice appears 2-6 months after injection. No jaundice has been 
attributed to this material so far, but careful records of its use 
should be kept so that any eases of jaundice occurring 2-6 months 
after injection may be traced to the particular lot concerned. 


i. Safety 
A great many intramuscular injections have been given without 
any serious reactions and with very little local pain in the dosage 
recommended. Rarely, fever, irritability, or tenderness of the site 
may follow injection in the first 24 hours. 





NEWS AND NOTES 


. Duration of effect 


A single dose will probably protect a child for about 3 weeks. At 
the end of that time, if the child is re-exposed and protection is de- 
sired, the dose should be repeated. 


. Results of injection 

With any biological system, in which the virulence of the virus 
and the resistance of the host may vary considerably, some variation 
in results is to be expected. With the small doses used for modifica- 
tion, a few patients will develop typical measles; with the large dose, 
used for prevention, a certain number will fail to develop any evi- 
dence of measles. 

Mild measles which results from a satisfactory modification may 
vary from a disease only slightly milder than the average case to 
one that exhibits only one or two of the stigmata of measles. Malaise 
and fever are usually markedly reduced, the catarrhal symptoms 
slight, and rash may be evanescent and sparse. 
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Dr. Josephine Baker, Bellemead, N. J., Associate Fellow of the 
Academy, died February 22, in the seventy-second vear of her life. Dr. 
Baker was one of the American pioneers in child health. In 1908 she 
was appointed director of the newly formed Bureau of Child Hygiene 
of New York City, which was the first department of this nature formed 
in the United States, and served in this capacity unti] 1923. She was a 
lecturer on Child Hygiene at Columbia and New York Universities. She 
was a consultant to the Public Health Service and to the Children’s 
Bureau, and a member of the health committee of the League of Nations. 
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She was a director and extremely active in the American Child Health 
Association. Her text on ‘‘Child Hygiene’’ was a pioneer in its line. 
Dr. Baker received many medical and civic honors and was designated 
as one of the fifty outstanding women of this country by the Congress 
of Women at the New York World’s Fair. She had the deserved ad- 
miration and respect of the older members of the Academy who worked 
with her in the early days of pediatric development in the United States. 





Dr. William D. Lyon of Andalusia, Ala., died Dee. 8, 1944, of a heart 
attack. 





Dr. Branch Craige of E] Paso, Texas, died Dee. 31, 1944, of coronary 
thrombosis. 





The Pediatrician and the War 


It was erroneously reported to the JouRNAL in October that Lieuten- 
ant Samuel Hurwitz of San Francisco, Calif., had transferred to the 
Navy. Lieutenant Hurwitz writes that he is still in the Public Health 
Service. 





Commander Jack E, Strange, U. S. Naval Reserve, of New Orleans, 
has been hospitaliaed for the past several months with a rheumatic 
infection. 





Dr. John B. Ahouse of Yonkers, N. Y., has been in the Navy since 
July, 1948. He has the rank of Lieutenant Commander. 





Dr. Noel B, Shaw of Evanston, Ill., has been commissioned as a Lieu- 
tenant Commander in the Navy. 





The following Fellows of the Academy have been promoted: 


Army 
Captain Robert Detwiler of Washington, D. C., to Major. 
Lieutenant M. I. Saberman of Chicago to Captain. 
Navy 
Lieutenant Marion Josephi of New York to Lieutenant Commander in 


the Women’s Reserve of the Navy. 
Lieutenant Commander Newton T. Saxl of New York to Commander. 





